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in the demand filed with the International preliminary Examining Authority on: 
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| [ m a notice effecting later election filed with the International Bureau on: 



2. The election j X j was 

□ wa3ROt 

made before the expiration of 19 months from the priority date or. where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 
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121 1 Geneva 20, Switzerland 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicants or agent s file reference 
CM1550F/JH 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/1PEA/416) 


International application No. 
PCT/US97/12445 


International filing date (day/month/year) 
09/07/1997 


Priority date (day/month/year) 
09/07/1997 


International Patent Classification (IPC) or na 
C11D3/386 


lonaJ classification and IPC 


Applicant 

THE PROCTER & GAMBLE COMPANY et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

□ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 


□ 


m 


□ 


IV 


□ 


V 




VI 


□ 


VII 




VIII 





Date of submission of the demand 
04/01/1999 


Date of completion of this report 

0 7.05. 99 


Name and mailing address of the international 
preliminary examining authority: 

European Patent Office 

0j» D-80298 Munich 

My* Tel. (+49-89) 2399-0 Tx: 523656 epmu d 
Fax: (+49-39) 2399-4465 


Authorized officer v^^tTC^-v 

HillGbrecht, D f 

Telephone No (+49-89) 2399 81 68 ^~^lJ^ 



Form PCT/I PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US97/1 2445 



I. Basis of the report 

1 This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as 'originally filed" and are not annexed to 
the report since they do not contain amendments ): 

Description, pages: 

1 -100 as originally filed 



Claims, No.: 

1 -26 as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-26 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-26 

Industrial applicability (IA) Yes: Claims 1-26 

No: Claims 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 1 ) (January 1994) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/US97/1 2445 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 



Form PCT/IPEA/409 (Boxes l-VIII. Sheet 2) (January 1994) 



INTERNATIONAL PRELIMINARY International application No. PCT/US97/1 2445 

EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following documents: 

D1: WO-A-96/06909 
D2: WO-A-96/06532 

V.1. The present application complies with Article 33(2) PCT. D1 discloses 
compositions comprising components b), c), and d) of present claim 1. 
Compositions comprising a surfactant system a) are not explicitly disclosed. 

D2 discloses basic protein compositions useful in detergent and hard surface 
cleaning compositions. The compositions comprise i.a. an oxidoreductase. 
However, there is no indication in D2 that an oxidoreductase with an a/p- 
hydrolase fold and a catalytic triad consisting of serine, histidine and aspartic acid 
are used. 

2. The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject-matter of claims 1 , and 21 to 26 does not involve an 
inventive step (Rule 65(1) (2) PCT). 

Document D1 discloses a bleach system comprising components b), c), and d) of 
present claim 1. Moreover, D1 suggests to use this system i.a. in sanitizing 
compositions, and in any type of cleaning compositions. It is thus obvious for the 
skilled worker to apply the system of D1 in cleaning compositions comprising a 
surfactant system or a softening compound. Applicants did not show any 
unexpected effect which goes beyond the teaching of D1 (cf. D1, page 1, lines 5 
to 15, page 2, line 30 to page 3, line 3 and page 4, line 32 to page 5, line 13) 

The subject-matter of the dependent claims appears also to be obvious in view of 
D1 or the general knowledge of the skilled artisan. 

VII. The unit of measure "Angstrom" employed on page 12 is not additionally ex- 
pressed in terms of the units stipulated by Rule 10.1 (a) PCT. 

VIII. Vague terms used throughout the entire specification like "about" when used in 
combination with ranges, and "etc." were not deleted (Article 5 PCT) 



Form PCT/Separate Sheet/409 (Sheet 1 ) (EPO-Apni 1997) 
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PCT 



INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agent's tile reference 

CM1550F/JH 


POR FURTHER see Notification of Transmittal of InternationalSearch Report 

(Form PCT ISA/220) as well as. where applicable, item 5 below. 

ACTION 


International application No. 

PCT/US 97/ 12445 


International filing date {day -month, year) 

09/07/1997 


(Earliest) Priority Date (day- month- year) 


Applicant 

THE PROCTER & GAMBLE COMPANY et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the international Bureau. 


This International Search Report consists of a total of 3 sheets. 


It is also accompanied by a copy of each prior art document cited in this report. 


1 . Qj] Certain claims were found unsearchab1e(see Box 1). 


2. Unity of invention is lacking(see Box tl). 


3. Q The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 

international search was carried out on the basis of the sequence listing 


□ 


filed with the international application. 


□ 


furnished by the applicant separately from the international application, 

| | but not accompanied by a statement to the effect that it did not include 

matter going beyond the disclosure m the international application as filed. 


□ 


Transcribed by this Authority 


4. With regard to the title, 


the text is approved as submitted by the applicant 


□ 


the text has been established by this Authorityto read as follows: 


5. With regard to the abstract, 






the text is approved as submitted by the applicant 


□ 


the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 


6. The figure of the drawings to be published with the abstract is: 


Figure No. — 


as suggested by the applicant. None of the figures. 


□ 


because the applicant failed to suggest a figure. 


□ 


because this figure better characterizes the invention. 



Form PCT/ISA/210 (first sheet) (July 1992) 



INTERN 



NAL SEARCH REPORT 



Inte sna( Application No 

PCT/US 97/12445 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 C11D3/386 C11D3/20 



C11D3/39 



According io International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C12N CUD 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ~ Citation of document, with indication, where appropnate, of the relevant passages 



Relevant to claim No 



WO 96 06909 A (DEGUSSA AG. 
7 March 1996 

cited in the application 
see the whole document 

WO 96 06532 A (NOVO NORDISK A/S 
7 March 1996 



see claims 1-21 
see page 10, 1 ine 1 



page 11 , 1 ine 8 



WO 95 27046 A (UNILEVER NV . 
12 October 1995 
cited in the application 
see cl aims 1-6 



1,3,5,6, 
9-11,22. 
23,26 



1,3,5,6, 
9-11,22, 
23,26 



1,10 



Further documents are listed m the continuation ol box C. 



El 



ratent family memoers are nsiea in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

"I" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance, the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance, the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

"ST document member of the same patent family 



Date of the actual completton of theinternational search 



12 March 1998 



Date of mailing of the international search report 



25/03/1998 



Name and mailing address of the ISA 

European Patent Office P B 5818 Patentiaan 2 
NL - 2280 HV Ri|swi|k 
Tel {+31-70)340-2040. Tx 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Serbetsogl ou , A 



Form PC T/ISA/2 10 (second sheet) (July 1992) 



page 1 of 2 
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AL SEARCH REPORT 



inte snal Application No 

PCT/US 97/12445 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 1 Citation ot document, with indication. where appropnate, of the relevant passages 



Relevant to claim No 



EP 0 537 381 A ( THE PROCTER & GAMBLE CO.) 

21 April 1993 

cited in the application 

see the whole document 

EP 0 355 228 A (TUKOVY PRUMYSL KONCERN ) 
28 February 1990 
see claims; examples 

WO 96 10079 A (NOVO NORDISK A/S ) 
4 April 1996 

see page 4, line 27 - page 8, line 3 
see page 12, line 7 - page 23, line 23 
see claims 1-27 



1,10,11, 

22 



1, 11,22, 
23 



1,9-18, 
20,22 



Form PCT/ISA/210 (continuation ot second sheet) (July 1992) 



page 2 of 2 



INTERN 



NAJL SEARCH REPORT , — ' 

Inte- 

nformatton on patent family members 



>nal Application No 

PCT/US 97/12445 



Patent document 


Publication 




Patent family 




Publication 


cited m search report 


date 




member(s) 




date 


WO 9606909 A 


07-03-96 


DE 


4430327 


C 


09-05-96 




AU 


3472495 


A 


22-03-96 




EP 


0777718 


A 


11-06-97 


WO 9606532 A 


07-03-96 


AU 


3341995 


A 


22-03-96 




EP 


0778733 


A 


18-06-97 


WO 9527046 A 


12-10-95 


AU 


2085995 


A 


23-10-95 




AU 


2215495 


A 


23-10-95 




BR 


9507226 


A 


09-09-97 




CA 


2182966 


A 


12-10-95 




CN 


1146782 


A 


02-04-97 




CZ 


9602850 


A 


15-10-97 




Lr 


U/b JUbb 


A 

A 


ib-ui-y/ 




HU 


74967 


A 


28-03-97 




JP 


9511396 


T 


18-11-97 




NL 


9401048 


A 


01-11-95 




WO 


9527009 


A 


12-10-95 




PL 


316571 


A 


20-01-97 




SK 


123096 


A 


04-06-97 


EP 0537381 A 


21-04-93 


AU 


664716 


B 


30-11-95 




AU 


2760992 


A 


21-05-93 




CA 


2120776 


A 


29-04-93 




CN 


1073202 


A 


16-06-93 




CN 


1075501 


A 


25-08-93 




CZ 


9400905 


A 


13-07-94 




EP 


0538228 


A 


21-04-93 




FI 


941708 


A 


13-04-94 




HU 


67487 


A 


28-04-95 




1 D 

Or 


/b0013o 


1 


ub-ui-yb 




MX 


9205878 


A 


30-04-93 




PL 


171617 


B 


30-05-97 




PT 


100955 


A 


30-11-93 




WO 


9308324 


A 


29-04-93 




WO 


9315174 


A 


05-08-93 




US 


5574003 


A 


12-11-96 


EP 0355228 A 


28-02-90 


CS 


8603805 


A 


16-09-88 




JP 


2069599 


A 


08-03-90 



Form PCTISA^IO (patenl lamily annex) (July 1992) 
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INTERNAT \L SEARCH REPORT 

..itormation on patent family members 



Inter nal Application No 

PCT/US 97/12445 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


WO 9610079 A 


04-04-96 


AU 


3517695 


A 


19-04-96 






EP 


0781328 


A 


02-07-97 






FI 


971262 


A 


26-03-97 



Form PCT/ISA/210 (patent family annex) (July 1992) 
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International Application No.^PCT / EP91/00863 



III. DOCUMENTS CONSIDERED T BE RELEVANT (CONTINUED FROM THE SECOND SHEET) 



Category * 



I 



Citation of Document, with indication, where appropriate, of the relevant passages 



see the whole article 
(cited in the application) 



Relevant to Claim No 



Form PCT'ISA/210 (extra sheet) (January 19 B5) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 
ON INTERNATIONAL PATENT APPLICATION NO. 



EP 
SA 



9100863 
47048 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned international search report. 
The members are as contained in the European Patent Office EDP file on 06/09/91 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 



Patent document " 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



DE-A- 3608093 


17-09-87 


EP-A- 


0240727 


14-10-87 






JP-A- 


62223375 


01-10-87 


DE-A- 2430140 


19-02-76 


None 






EP-A- 0284036 


28-09-88 


DE-A- 


3710064 


06-10-88 






JP-A- 


63290853 


28-11-88 


EP-A- 0239910 


07-10-87 


GB-A- 


2188653 


07-10-87 






AU-B- 


599966 


02-08-90 






AU-A- 


7096587 


08-10-87 






JP-A- 


63006168 


12-01-88 






US-A- 


4767547 


30-08-88 


US-A-39158867 




None 







For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



RNATI ONALER RECHERCHENM^ICHT 

Iniemationaiesl^BRzeichen PCT/EP 9100863 



I. KLASSIFIKATION DES ANMELDUNGSGEGENSTANDS (bei roehreren Kl ass ifikat ions symbol en sind alle anzugefcen) 6 



Nach der Internal rooaien PatentkJassifikation (IPC) oder nach der nationalen KJassifikation und der IPC 

C 07 C 219/08 CUD 1/62 D 06 M 13/463 



II. RECHERCHIERTE SACHCEBIETE 



Recbercbierler MindestprUfstoff 



KJ as s ifikat ion ssytem 


KJassifikationssymbole 


Int.C1.5 


C 07 C 219/00 



Recherchiene nicht zum MindestprUfstoff gehdrende Verbffentlichungen, soweit diese 
unter die recherchierteD Sachgebiete fallen 8 



ID. EINSCHLAGIGE VEROFFENTUCHUNGEN 9 



Ait. 0 


Keonzeichnung der Verbffentlicnung 11 , soweit erforderlich unter Angabe der mallgeb lichen Teiie 12 


Betr. Anspruch Nr. 13 


A 


DE-A-3 608 093 (HENKEL) 17. September 
1987, siehe das ganze Dokument 


1-13 


A 


DE-A-2 430 140 (REWO CHEMISCHE FABRIK) 
19. Februar 1976, siehe das ganze 
Dokument 


1-13 


A 


EP-A-0 284 036 (H0ECHST) 28. September 
1988, siehe das ganze Dokument (in der 
Anmeldung erwahnt) 


1-13 


A 


EP-A-0 239 910 (PROCTER & GAMBLE) 7. 
Oktober 1987, siehe Beispiele; 
Anspruche (in der Anmeldung erwahnt) 


1-13 


A 


US-A-39 158 867 (KANG et al . ) 28. 
Oktober 1975, siehe Beispiele; 
Anspruche (in der Anmeldung erwahnt) 


1-13 



° Besondere Kategorien von angegebenen Verbffentlichungen : 

"A" Veroffentlichung, die den allgemeinen Stand der Technik 
definiert, aber nicht als besonders bedeutsam anzusehen 1st 

"E* alteres Dokument, das jedoch erst am oder nach dem interna- 
tionalen Anmeldedatum verbffentiicht worden ist 

*L* Veroffentlichung, die geeignet ist, einen Prioritatsanspruch 
zweifelhaft erscheinen zu iassen, oder durch die das Verof- 
fentlichungsdatum einer anderen im Recherchenbericht ge- 
nannien Veroffentlichung belegt werden soil oder die aus einem 
anderen besonderen Grund angegeben ist (wie ausgefuhrt) 

"O* Veroffentlichung, die sich auf eine mtindliche Offenbarung, 
eine Benutzung, eine Aussteliung oder andere MaHnahmen 
bezieht 

T* Veroffentlichung, die vor dem internationaien Anmeldeda- 

tum, aber nach dem beanspruchten Prioritatsdatum veroffent- 
licht worden ist 



*T* Spatere Veroffentlichung, die nach dem internationaien An- 
meldedatum oder dem Prioritatsdatum verbffentiicht worden 
ist und mit der Anmeldung nicht kollidiert, sondern nur zum 
Verslandnis des der Erfinaung zugrundeiiegenden Prinzips 
oder der ihr zugrundeliegenden Theorie angegeben ist 

"X" Veroffentlichung von besonderer Bedeurung; die beanspruch- 
te Erfindung kann nicht als neu oder auf erfinderischer Tatig- 
keit beruhend betrachtei werden 

*Y" Veroffentlichung von besonderer Bedeutung; die beanspruch- 
te Erfindung kann nicht als auf erfinderischer Tatigkeit be- 
ruhend betrachtet werden, wenn die Veroffentlichung mit 
einer oder menreren anderen Verbffentlichungen dieser Kate- 
gorie in Verbindung gebracht wird und diese Verbindung fur 
einen Fachmann naheliegend ist 

"&* Veroffentlichung, die Mitglied derselben Patentfamilie ist 



IV. BESCHEINIGUNG 



Datum des Abschlusses der internationaien Recherche 

19-07-1991 


Absendedatum des internationaien Recherchenberichts 

1 6. os. s; 


Internationale Recherchenbehorde 

EUROPA1SCHES PATENTAMT 


Lnterschrift des bevollmachtigten Bediensteien 

Fallc Heck r 


\txQ 



FofWblail PCT/1SA/210 (Btatt 2) Uanoar 1985) 



Iptenutr^^Aktcnrdcfaen PCT/EP 9100863 



ffl. EINSCHLAGIGE VEROKHJSTUCHUNGEN (Fortsetzung von Blatl 2) 


Art ° 


Kennzejchnung der Vcroffentlichung. $<m«t erforderlicfa omer Angabe der maBgeb lichen Tale 


Betr. Aospnicfa Nr. 


A 


Fette, Seifen und Anstrichmlttel , Band 
88, Oktober 1986, M. MUNZING et al.: 
"Kinetik der Fetthartung und Vergleich 
verschiedener Katalysatoren", Seiten 
387-391, siehe den ganzen Artlkel (in 
der Anmeldung erwahnt) 


1-13 



ForablaU PCT/ISA/2IO iZusatzbocefll (Jsmzr 19S5I 



ANHANG ZUM INTERN ATIONALEN RECHERCHENBERICHT 

UBER DIE INTERNATIONALE PATENTANMELDUNG NR. £P 9100863 

SA 47048 

In diesem Anhang sind die Mitglieder dcr Patentfamilien der im obengenannten internationalen Recherchenbericht angefuhrten 
Patentdokumente angegeben. 

Die Angaben iiber die Familienmitglieder entsprechen dem Stand der Datei des Europaischen Patentamts am 06/09/91 
Diese Angaben dienen nur zur Unterrichtung und erfolgen ohne Gewahr. 



Im Recherchenbericht 
angefiihrtes Patentdokument 



Datum der 
Veroffentlichung 



Mitglied(er) der 
Patentfamilie 



Datum der 
Veroffentlichung 



DE-A- 3608093 


17-09-87 


EP-A- 


0240727 


14-10-87 






JP-A- 


62223375 


01-10-87 


DE-A- 2430140 


19-02-76 


Keine 






EP-A- 0284036 


28-09-88 


DE-A- 


3710064 


06-10-88 






JP-A- 


63290853 


28-11-88 


EP-A- 0239910 


07-10-87 


GB-A- 


2188653 


07-10-87 






AU-B- 


599966 


02-08-90 






AU-A- 


7096587 


08-10-87 






JP-A- 


63006168 


12-01-88 






US-A- 


4767547 


30-08-88 


US-A-39158867 




Keine 







Fur nahere EinzHheiten zu diesem Anhang : siehe Amtsblatt des Europaischen Patentamts, Nr.12/82 
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Tjfnn WE LTO RG A N I S ATI O N FOR GFISTIGHS LIGENTUM 

1 V X Internationales Biiro 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE 
INTERNATIONALE ZUSAMM EN ARBEIT AUF DEM GEBIET DES PATENTWESENS (PCT) 



(51) Internationale Patentklassifikation 5 

C07C 219/08, C11D1/62 
D06M 13/463 



Al 



(11) Internationale Veroffentlichungsnummer: WO 91/17974 

(43) Internationales 

Verdffentlichungsdatum: 28. November 1991 (28.11.91) 



(21) Internationales Aktenzeichenr 

(22) Internationales Anmeldedatum : 



" PCT/ EP9 1/00863 
Mai 1991 (08.05.91) 



(30) Prioritatsdaten : 

P40 15 849.7 



17. Mai 1990(17.05.90) 



DE 



(71) Anmelder (fur alle Bestimmungsstaaten ausser US): HEN- 

KEL KOMMANDITGESELLSCHAFT AUF AKTIEN 
[DE/DE]; HenkelstraSe 67, D-4000 Dusseldorf 13 (DE). 

(72) Erfinder;und 

(75) Erfinder/ Anmelder (nur fur US) : UPHUES, GUnter [DE/ 
DE]; Robert-Koch-StraSe 45, D-4019 Monheim (DE). 
PLOOG, Uwe [DE/DE]; Haydnweg 6, D-5657 Haan 
(DE). JESCHKE, Rainer [DE/DE]; Am Broichgraben 
52, D-4000 Dusseldorf 13 (DE). WALTENBERGER, 
Peter [DE/DE]; MuhlenstraSe 21, D-5461 Breitscheid- 
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(54) Title: QUATERNERISED ESTERS OBTAINED FROM ALKANOL AMINES WITH FATTY ACIDS AND THEIR 
USE AS REVIVING AGENT 



(54) Bezeichnung: QUATERNIERTE ESTER VON ALKANOLAMINEN MIT FETTSAUREN UND VERWENDUNG ALS 
AVIVAGEMITTEL 

(57) Abstract 



Quaternerised esters with textile softening and hydrophilising properties are obtained by the reaction of mono-unsaturated 
fatty acids containing at least 40 mol % trans-configured double bonds or their esters with alkanol amines followed by quaternisa- 
tion of the reaction products with alkylising agents. 

(57) Zusammenfassung 

Durch Umsetzung von einfach ungesattigten Fettsauren, die einen Gehalt von mindestens 40-Mol-% trans-konfigurierter 
Doppeibindungen aufweisen, oder deren Ester mit Alkanolaminen und nachfolgende Quaternierung der Reaktionsprodukte mit 
Alkylierungsmitteln werden quaternierte Ester erhalten, die textilweichmachende und hydrophilisierende Eigenschaften besitzen. 
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QUATERNIERTE ESTER VON ALKANOLAMINEN MIT FETTSAUREN 
UND VERWENDUNG ALS AVTVAGEMITTEL 



Gegenstand der Erfindung sind quaternierte Ester, erhaltlich durch 
Umsetzung von ungesattigten Fettsauren, die einen Gehalt von min- 
destens 40 Mol-% trans-konf igurierter Doppelbindungen aufweisen, 
oder deren Ester mit Alkanolaminen und anschl ieBende Quaternierung 
der Reaktionsprodukte mit Alkyl ierungsmitteln sowie die Verwendung 
der Produkte als wascheweichspulmittel . 

Quaternierte Ester aus gesfittigten Fettsauren und Alkanolaminen 
finden in der Textilavivage als Weichmacher Verwendung [DE-A-16 19 
058, DE-A-17 94 068]* Eine besondere Bedeutung kommt dabei Produk- 
ten zu, die durch Umsetzung von 2 Mol gesSttigter Fettsaure mit 1 
Mol Triethanolamin und nachfolgende Quaternierung mit Dimethylsul- 
fat oder Methylchlorid erhaltlich sind. Textilien, die mit quater- 
nierten Estern dieser Art behandelt wurden, verfiigen zwar uber ei- 
nen guten Weichgriff, sie weisen jedoch haufig eine unerwiinschte 
Hydrophopbie auf, die sich in einer schlechten Benetzbarkeit oder 
Wasseraufnahme der behandelten Gewebe SuBert. 

In der Vergangenheit hat es nicht an Versuchen gemangelt, dieses 
Problem zu losen. 

Aus der amerikanischen Patentschrif t US 39 15 867 ist z, B. be- 
kannt, daB quaternierte Ester von Mischungen gesattigter und un- 
gesattigter Fettsauren, wie sie z. B. auf einfachem Wege durch 
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Spaltung natiirlicher Fette und Qle zuganglich sind, mit Trietha- 
nolamin ein gutes Avivagevermogen besitzen. In der Patentschrift 
wird ferner offenbart, daB quaternierte Ester auf Basis von unge- 
sattigten Fettsauren und Alkanolaminen Uber keinerlei textil- 
weichmachende Eigenschaften verfugen. Gemische quaternierter Ester 
auf Basis von gesattigten und ungesattigten Fettsauren weisen 
demnach schlechtere anwendungstechnische Eigenschaften als quater- 
nierte Ester auf, zu deren Herstellung ausschlieBlich gesattigte 
Fettsauren verwendet werden . 

Quaternierte Triethanolamin-triester auf Basis gesattigter oder 
einfach ungesattigter Fettsauren mit 12 bis 22 Kohlenstoffatomen 
sind aus der europaischen Patentanmeldung EP-A-0 239 910 bekannt, 
Produkte dieser Art, die uber drei lange Fettsaurereste und eine 
kur zkett i ge A 1 ky 1 gr uppe verfugen , ze i gen jedoch unbef r i ed i gende 
avivierende Eigenschaften. 

GemaB der Lehre der europaischen Patentanmeldung EP-A-0 284 036 
lassen sich schlieBlich technische Gemische von Estern gesattigter 
und ungesattigter Fettsauren mit Glycerin, wie sie z. B. auf Basis 
von natur lichen Fetten und Olen zuganglich sind, mit Alkanolaminen 
umestern und anschlieBend quaternieren. Da quaternierte Ester die- 
ser Art wiederum ungesattigte Anteile enthalten, erweisen sie sich 
gesattigten Produkten im Hinblick auf den Weichgriff unterlegen, 

Aufgabe der Erfindung war es somit, quaternierte Ester von Fett- 
sauren mit Alkanolaminen zu entwicklen, die in der Lage sind, Tex- 
tilien sowohl einen guten Weichgriff, als auch eine hohe Hydrophi- 
lie zu vermitteln. 
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Gegenstand der Erfindung sind quarternierte Ester, erhaltlich 
durch 

A) Umsetzung von einfach ungesatt igten Fettsauren mit 16 bis 22 
Kohlenstoffatomen und einem Gehalt von mindestens 40 Mol-% 
trans-konf igurierter Doppelbindungen oder deren Ester mit 
Glycerin oder al iphatischen Alkoholen mit 1 bis 4 Kohlen- 
stoffatomen 



mit Alkanolaminen der Formel (I), 

r!-M-R 2 (I) 

I 

R3 



in der R 1 und R 2 unabhangig voneinander Hydroxyalkylreste mit 
2 bis 4 Kohlenstoffatomen darstellen und r3 fur R^ oder einen 
linearen oder verzweigten Alkylrest mit 1 bis 22 Kohlenstoff- 
atomen steht und 

B) anschl ieBende Quaternierung der Reaktionsprodukte mit Alkylie- 
rungsmitteln. 

Die Erfindung beruht auf der Erkenntnis, daB quaternierte Ester 
von Fettsauren, die zu mindestens 40 Mol-% mit trans-konf igur ier- 
ten Doppelbindungen vorliegen, mit Alkanolaminen Textilien bei der 
avivierenden Behandlung einen uberraschend guten Weichgriff ver- 
mitteln und daruberhinaus weniger hydrophobierend wirken. 

Als Fettsauren fur die Herstellung der erf indungsgemaflen quater- 
nierten Ester kommen insbesondere die Elaidinsaure sowie elaidin- 
saurereiche technische Fettsauref raktionen in Betracht, die einen 



WO 91/17974 



- 4 - 

Gehalt an Fettsauren mit trans-konf igurierten Doppelbindungen von 
mindestens 40 Mol-% aufweisen. 

Als Ausgangsmaterial fur die Herstellung der quaternierten Ester 
kommen weiterhin Ester der vorgenannten Fettsauren mit Alkoholen 
mit 1 bis 4 Kohlenstoff atomen in Betracht. Typische Beispiele sind 
Ethyl-, n-Propyl-, i-Propyl- f n-Butyl- oder insbesondere Methyl- 
ester. In einer besonderen Ausfiihrungsform der Erfindung kdnnen 
die Fettsauren ferner als Voll- oder Partialester des Glycerins 
vorl iegen. 

Zur Herstellung der ungesattigten Fettsauren mit einem Gehalt an 
trans-konf igurierten Doppelbindungen von mindestens 40 Mol-% oder 
deren Ester kann man von LinolsSure oder deren Estern ausgehen, 
die in Gegenwart von modif izierten Nickel-Katalysatoren selektiv 
zu Gemischen einfach ungesattigter Fettsauren mit hohem Elaidin- 
sauregehalt ("trans-Gehalt") oder deren Ester hydriert werden. Ei- 
ne andere MSglichkeit besteht darin, cis-OctadecensSure (Olsaure) 
oder deren Ester in Gegenwart von Selen oder Salpetersaure zur 
trans-OctadecensSure (Elaidinsaure) oder deren Ester zu isomeri- 
sieren. Derartige Verfahren zur Herstellung von Elaidinsaure und 
Elaidinsaureester sind seit langem bekannt und z. B. in Fette, 
Seif., Anstrichmitt., 88, 387 (1987) oder J.Am.Chew.Soc., 79, 4765 
(1967) beschrieben. 

Wie in der Fettchemie ublich, kSnnen zur Herstellung der ungesat- 
tigten Fettsauren mit einem Gehalt an trans-konf igurierten Doppel- 
bindungen von mindestens 40 Mol-% oder deren Ester auch technische 
Gemische von Fettsauren oder deren Ester eingesetzt werden, die 
auf Basis naturlicher Fette und Ole erhalten werden. In diesem 
Fall wird der trans-Gehalt von den in den technischen Gemischen 
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enthaltenen gesattigten Anteilen begrenzt. Vorzugsweise geht man 
daher von Produkten aus f die einen hohen Gehalt an Linol- oder 01- 
saure und einen geringen Anteil gesattigter Verbindungen aufwei- 
sen, wie z- B. Sonnenblumenol oder Riibol. 

Quaternierte Ester mit besonders guten anwendungstechnischen Ei- 
genschaften werden erhalten, wenn man technische Elaidinsaurege- 
mische mit einem Gehalt von mindestens 40 Mol-%, vorzugweise min- 
destens 50 Mol-%, insbesondere mehr als 60 Mol-% Elaidinsaure, mit 
Alkanolaminen der Formel (I) umsetzt und die Reaktionsprodukte 
anschlieBend mit Alkyl ierungsmitteln quaterniert. 

Als Alkanolamine kommen Di- und Trialkanolamine sowie deren 
Gemische in Betracht. Typische Beispiele sind Methyldiethanolamin , 
Ethyldiethanolamin, Kokosalkyldiethanolamin, Methyl di isopropanol- 
amin oder Triethanolamin. 

Quaternierte Ester mit besonders guten anwendungstechnischen Ei- 
genschaften werden erhalten, wenn man die ungesattigten Fettsauren 
mit Alkanolaminen der Formel (I), in der R* f und R^ fur einen 
Hydroxyethylrest stehen, umsetzt und die Reaktionsprodukte an- 
schlieBend mit Alkyl ierungsmitteln quaterniert. 

Gegenstand der Erfindung ist ferner ein Verfahren zur Herstellung 
von quaternierten Estern, bei dem man 

A) einfach ungesattigten Fettsauren mit 16 bis 22 Kohlenstoff- 
atomen und einem Gehalt von mindestens 40 Mol-% trans-konfi- 
gurierter Doppelbindungen oder deren Ester mit Glycerin oder 
al iphatischen Alkoholen mit 1 bis 4 Kohlenstoff atomen 
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mit Alkanolaminen der Forme 1 (I), 

R1-N-R2 (!) 
I 

R3 

in der Rl und r2 Hydroxyalkylreste mit 2 bis 4 Kohlenstoff- 
atomen darstellen und r3 fur Rl oder einen linearen oder ver- 
zweigten Alkylrest mit 1 bis 22 Kohlenstoffatomen stent, um- 
setzt und 

B) die Reaktionsprodukte anschlieQend mit Alkylierungsmitteln 
quaterniert. 

Werden freie Fettsauren in die Reaktion eingesetzt, findet mit den 
Alkanolaminen eine Veresterung statt. Die Reaktionspartner konnen 
dabei in einem molaren Verhaitnis von FettsSure zu Alkanolamin von 
1,2 : 1 bis 2,5 : 1 eingesetzt werden. Quaternierte Ester mit be- 
sonders guten anwendungstechnischen Eigenschaften we i sen im Durch- 
schnitt zwei Estergruppen auf. Es ist daher von Vorteil, die Reak- 
tion mit einem molaren Einsatzverhaitnis von 1,5 bis 2,5, insbe- 
sondere 1,9 bis 2,2 durchzufGhren. 

Werden Ester der ungesattigten Fettsauren eingesetzt, findet mit 
den Alkanolaminen eine Umesterung statt. Fur die Einsatzmengen der 
Reaktionspartner gelten die oben genannten Bedingungen. Bei der 
Umesterung von Di- oder Triglyceriden mit Alkanolaminen beziehen 
sich die molaren Einsatzmengen auf die molare Menge der in den 
FettsSureglycerinestern vorhandenen Fettsaureresten. 

Die Veresterung der Fettsauren mit den Alkanolaminen kann bei ei- 
ner Temperatur von 150 bis 220°C durchgefuhrt werden. Eine optima- 
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le Reaktionsgeschwindigkeit wird erreicht, wenn die Reaktion im 
Bereich von 180 bis 200°C durchgefuhrt wird. Die Umsetzung wird 
dabei solange fortgesetzt, bis das Reaktionsprodukt eine Saurezahl 
kleiner 5 aufweist. 

Die Umesterung der Fettsaureester mit den Alkanolaminen kann bei 
niedrigeren Temperaturen von 80 bis 220, vorzugsweise 80 bis 
150°C, in Gegenwart von 0,1 bis 0,5 Gew.-% eines basischen Kataly- 
sators, z. B. Natriummethylat, durchgefuhrt werden. Der bei der 
Umsetzung gebildete Alkohol kann, wenn dies gewiinscht wird, vor 
der Quaternierung der Ester durch Destination entfernt werden. 

Nach der Veresterung oder Umesterung wird das Rohprodukt einer Um- 
setzung mit Alkyl ierungsmitteln, insbesondere mit linearen oder 
verzweigten Ci-C3-Alkyl- oder Cy-CiQ-Aralkylhalogeniden, 
phosphaen oder -sulfaten wie z. B. Methylchlorid, Benzylchlorid, 
Trimehylphosphat oder vorzugsweise Dimethylsulf at unterworfen. Die 
Quaternierung kann in Substanz oder in Losungsmitteln, wie z. B. 
Wasser oder niederen Alkoholen, bei Temperaturen von 60 bis 120, 
vorzugsweise 80 bis 100°C durchgefuhrt werden. Urn sicherzustellen, 
daB das Quaternierungsprodukt frei von nichtabreagiertem Alkyl ie- 
ungsmittel ist, werden pro Mol Ester 0,7 bis 1,0 Mol 
Alkyl ierungsittel eingesetzt. 

Besonders gute anwendungstechnische Eigenschaften weisen quater- 
nierte Ester auf, in denen das quaternare Stickstoffatom zwei 
langkettige und zwei kurzkettige Substituenten aufweist, bei- 
spielsweise Verbindungen, die durch Veresterung von Triethanol- 
amin oder Methyldiethanolamin mit durchschnittlich zwei Mol unge- 
sattigter Fettsaure und anschl ieBende Quaternierung mit Dimethyl- 
sulfat erhalten werden. 
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Bei der avivierenden Behandlung von Textilien, wie beispielsweise 
Gewebe, Gewirke oder Game, verleihen die quaternierten Ester den 
Stoffen einen guten Weichgriff und eine hohe Hydrophilie. Sie 
eignen sich daher als Avivagemittel fur Textilien und als Wasche- 
weichspiilmittel sowie zur Herstellung von Avivage- und WSsche- 
weichspultnitteln. 

Die folgenden Beispiele sollen den Gegenstand der Erfindung nSher 
erlSutern, ohne inn darauf einzuschranken. 
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Beispiele 

I . Einaesetzte technische Fettsauren 

Fettsaure A wurde durch Selekti vhydn'erung von technischer Sonnen- 
blumenfettsaure mit einem Gehalt von 62 Gew.-% Linolsaure in Ge- 
genwart von modif izierten Nickelkatalysatoren gemaB dem in Fette, 
Seif., Anstridmitt., 88, 387 (1987) beschriebenen Verfahren her- 
gestellt. Fettsaure A wies nach der Selektivhydrierung einen 
trans-Gehalt von 62 Gew.-% auf. Zur Herstellung der Fettsauren B - 
E mit trans-Gehalten von 50 bis 31 Gew.-%, wurde die Fettsaure A 
mit technischer Olsaure Oder Stearinsaure abgemischt. Die Kennda- 
ten zu den eingesetzten Fettsauren sind in Tab.l zusammengef aBt . 



Tab.l; Technische Fettsauren 



Fettsaure 


SSurezahl 


Iodzahl 


trans-Gehalt 
Gew.-% 


A 


197,7 


89,5 


62 


B 


199,5 


72,3 


50 


C 


198,2 


90,2 


50 


D 


199,0 


91,2 


31 


E 


202,5 


45,5 


32 



Die Produkte auf Basis technischer Fettsauren mit einem trans-Ge- 
halt von mindestens 40 Mol-% (A - C) sind erf indungsgemaB; Produk- 
te auf Basis technischer Fettsauren mit geringerem trans-Gehalt 
(D, E) dienen dem Vergleich. 
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II- Herstellunasbeispipig 
Beispiel 1 ; 



Allgemeine Vorschrift zur Kondensation von Fettsauren mit Trietha- 
nolamin. In einem 1-1-Dreihalskolben mit RQhrer, Innenthermometer 
und RuckfluBkUhler warden 426 g (1,5 Mol) der Fettsaure A vorge- 
legt, auf 80°C erwarmt und mit 111,8 g (0,75 Mol) Triethanolamin 
versetzt. Die Reaktionsmischung wurde in 4 h auf 200°C erhitzt und 
1 h bei gleicher Temperatur nachgerQhrt, wobei 27 g Reaktionswas- 
ser abgeschieden warden. Nach Abkfihlung auf 20°C wurden 509 g ei- 
ner gelben Flussigkeit erhalten, die eine SSurezahl von 4,7 und 
2,0 Gew.-% titrierbarer Stickstoff aufwies. 

250 g des Reaktionsproduktes wurden in einen 500 ml-Vierhalskolben 
mit RQhrer, Innenthermometer, Tropftrichter und Ruckf luBkuhler 
uberfuhrt und innerhalb von 1,5 h bei 80 bis 85°C mit 37,9 g Dime- 
thylsulfat quaterniert. Oie Reaktionsmischung wurde 1 h bei 85°C 
nachgeruhrt. Es wurden 387 g eines halbfesten Produktes erhalten, 
dessen Quaternierungsgrad - ermittelt durch Differenzbildung nach 
Zweiphasen-Titration ira sauren und alkalischen Medium - 84 Gew.-% 
betrug. 80 g des quaternierten Produktes und 320 g Wasser wurden 
Ober 30 min bei 80<»C zu einer feinteiligen Dispersion verruhrt und 
anschlieBend auf 20°C abgekQhlt (Produkt A*). 

Beispiele 2 und 3. V^i eichsbei^niAie 1 und ?; 

Beispiel 1 wurde unter Einsatz technischer Fettsaure mit hohem 
(Fettsauren B und C, Beispiele 2 und 3) Oder geringem trans-Gehalt 
(Fettsauren D und E, Vergleichsbeispiele 1 und 2) wiederholt. Da- 
bei wurden die Produkte B* bis E* erhalten. 
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III . Anwendunostechnische Beispiele 

Durch wiederholtes Waschen gehartetes Baumwollgewebe (Molton) wur- 
de unter Anwendung des Foulardverf ahrens mit den Produkten der 
Beispiele 1 bis 3 sowie der Vergleichbeispiele 1 und 2 behandelt. 
Dabei galten folgende Vorgaben: 

Konzentration : 30 g/1 der 20 gew.-%igen Produkte 
Flottenauf nahme : ca. 80 Gew.-% bezogen auf trockenes Gewebe 
Trocknung : 3 min bei 180°C 

Von den ausgerusteten Prufgeweben wurden die Wiederbenetzbarkeit 
und der Weichgriff beurteilt. Zur Prufung der Wiederbenetzbarkeit 
diente der Steighohentest nach DIN 53 924, wobei die Wassersteig- 
hdhe in mm nach 1 min bewertet wurde. Die Beurteilung des Weich- 
griff s erfolgte subjektiv durch 6 erfahrene Personen, die auf ei- 
ner Skala von 0 = hart und rauh bis 6 = weich und volumnios Noten 
vergeben konnten. Die Testergebnisse sind in Tab. 2 zusarranengefaBt: 

Unter den gleichen Bedingungen wurde Baumwoll-Frottiergewebe aus- 
geriistet. Die Beurteilung des Weichgriff s zeigte dem Moltongewebe 
vergleichbare Ergebnisse. 
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Tab. 2; Wiederbenetzbarkeit und Weichgriff 



Bsp. 


Fettsaure 


Steiahdhe 
nun 


Griff note 


1 


A* 




0,5 


2 


B* 


5 


5,5 


3 


C* 


12 


5,0 


VI 


E* 


0 


5,5 


V2 


F* 


15 


4,5 
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Patentanspruche 

1. Quarternierte Ester, erhaltlich durch 

A) Umsetzung von einfach ungesattigten Fettsauren mit 16 bis 
22 Kohlenstoffatomen und einem Gehalt von mindestens 40 
Mol-% trans-konf igurierter Doppelbindungen oder deren 
Ester mit Glycerin oder a 1 iphat ischen Alkoholen mit 1 bis 
4 Kohlenstoffatomen 

mit Alkanolaminen der Formel (I), 

R1-N-R2 (I) 



in der R 1 und R 2 unabhangig voneinander Hydroxyalkylreste 
mit 2 bis 4 Kohlenstoffatomen darstellen und r3 fur R 1 
oder einen linearen oder verzweigten Alkylrest mit 1 bis 
22 Kohlenstoffatomen steht und 

B) anschl ieBende Quaternierung der Reaktionsprodukte mit Al- 
ky! ierungsmitteln. 

2. Quaternierte Ester nach Anspruch 1, dadurch gekennzeichnet , 
daB technische Elaidinsaure oder deren Ester mit Alkanolaminen 
umgesetzt werden. 

3. Quaternierte Ester nach einem der Anspriiche 1 und 2, dadurch 
gekennzeichnet, daB R 1 , R 2 und R 3 in Formel (I) fur einen 
Hydroxyethylrest stehen. 
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4. Verfahren zur Herstellung von quaternierten Estern, dadurch 
gekennzeichnet, daS 

A) einfach ungesattigte Fettsauren mit 16 bis 22 Kohlen- 
stoffatomen und einem Gehalt von mindestens 40 Mol-% 
trans-konf igurierter Doppelbindungen oder deren Ester mit 
Glycerin oder al iphatischen Alkoholen mit 1 bis 4 Kohlen- 
stoffatomen 

mit Alkanolaminen der Forme! (I), 

Ri-H-R 2 (I) 

I 

R3 

in der R 1 und R 2 unabhangig voneinander Hydroxyalkylreste 
mit 2 bis 4 Kohlenstoffatomen darstellen und R 3 fur R 1 
oder einen linearen oder verzweigten Alkylrest mit 1 bis 
22 Kohlenstoffatomen stent, ungesetzt und 

B) die Reaktionsprodukte anschlieBend mit Alkyl ierungsmitteln 
quaterniert werden. 

5. Verfahren nach Anspruch 4, dadurch gekennzeichnet, daQ tech- 
nische Elaidinsaure oder deren Ester mit Alkanolaminen umge- 
setzt werden. 

6. Verfahren nach einem der Anspruche 4 und 5, dadurch gekenn- 
zeichnet, daS R 1 , R2 und R3 in Forme 1 (I) fur einen Hydroxy- 
ethylrest stehen. 
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7. Verfahren nach mindestens einem der Anspruche 4 bis 6, da- 
durch gekennzeichnet , daB die Umsetzung der ungesattigten 
Fettsauren oder deren Ester mit den Alkanolaminen in einem 
molaren Verhaltnis von 1,2 : 1 bis 2,5 : 1 durchgefiihrt wird. 

8. Verfahren nach mindestens einem der Anspriiche 4 bis 7, da- 
durch gekennzeichnet, daB die Veresterung der ungesattigten 
Fettsauren mit den Alkanolaminen bei einer Temperatur von 150 
bis 220°C durchgefiihrt wird. 

9. Verfahren nach mindestens einem der Anspriiche 4 bis 7, da- 
durch gekennzeichnet, daB die Umesterung der ungesattigten 
Fettsaureester mit den Alkanolaminen bei einer Temperatur von 
80 bis 220°C durchgefiihrt wird. 

10. Verfahren nach mindestens einem der Anspriiche 4 bis 9, da- 
durch gekennzeichnet, daB die Quaternierung mit Dimethylsulf at 
durchgefiihrt wird. 

11. Verfahren nach mindestens einem der Anspriiche 4 bis 10, da- 
durch gekennzeichnet, daB die Quaternierung bei Temperaturen 
von 60 bis 120°C durchgefiihrt wird. 

12. Verwendung der quaternierten Ester, erhaitlich nach dem Ver- 
fahren nach mindestens einem der Anspruche 4 bis 11 als 
Avivagemittel fur Textilien oder Wascheweichspiilmittel . 

13. Verwendung der quaternierten Ester, erhaltlich nach dem Ver- 
fahren nach mindestens einem der Anspruche 4 bis 11 zur Her- 
stellung von Avivage- oder W3scheweichspulmitteln. 
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"WaBrioe Texti 1-Behandlunosmittel mit oerinqer Viskositat" 

Die vorliegende Patentanme ldung betrifft waBrige Text i Iwei chmacner-Kon- 
zentrate, die trotz hoher Konzentration an quartaren Amrnoniumverbindungen , 
die 1, 2 Oder 3 Fettacy loxyalkylreste am Stickstoff gebunden enthalten, 
eine niedrige Viskositat haben, die sich auch bei langerer Lagerung nicht 
oaer nur unwesentlich erhoht. 

Mittel zum Behandeln von Textilien, die den damit behandelten Textilien 
eine erwiinschte Weichheit verleihen, sind seit langem bekannt. Quartare 
Amrnoniumverbindungen, die wegen ihres kationisohen Charakters leicht und 
vollstandig auf die negativ geladene Faseroberf lache aufziehen, sind dabei 
besonders gern eingesetzte Wirkstoffe. Wegen ihrer leichten biologischen 
Abbaubarkeit haben in letzter Zeit vor allem solche quartare Amrnoniumver- 
bindungen an Interesse gewonnen, die Fettacyloxyalkylreste am Stickstoff 
gebunden enthalten. Derartige Verbindungen sind ebenfalls seit langem be- 
kannt, beispiel sweise aus der DE-A-16 19 058, der DE-A-19 35 499 oder der 
US 3, 915, 367. Man kann diese Verbindungen beispielsweise leicht durch 
Veresterung von Alkanolaminen mit Fettsaure oder durch Umesterung von 
Fettsaureestern mit Alkanolamin und anschl ieBender Quaternierung herstel- 
len. Entsprechende Verfahren zur Herstellung im groQtechnischen MaBstab 
sind ebenfalls seit langem bekannt. 

Die Behandlung von Textilien mit den genannten quartaren Amrnoniumverbin- 
dungen mit Fettacyloxyalkylresten erfolgt in waBrigen Behandlungsf 1 otten , 
die pro Liter etwa ein oder wenige Gramm an quartaren Amrnoniumverbindun- 
gen, gegebenenfal Is in Kombination mit anderen weichmachenden Wirkstoffen 
sowie Hilfs- und Zusatzstof f en enthalten. Bei der Herstellung und der 
Konf ektionierung strebt man gieBfahige und leicht mit Wasser verdunnbare 
Zuberei tungen an, die eine wesentlich hbhere Konzentration an Wirkstoffen 
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enthalten, als es der Anwenaungskonzentration entspricht. So sind bei- 
spielsweise Handel produkte bekannt, wie etwa 4 Gew.-% an quartaren Arnmo- 
niumverDindungen des oben beschriebenen Typs enthalten. Das heiBt r der 
Hauptbestandtei 1 derartiger Produkte ist Wasser. Es hat daher nicht an 
Versuchen gefehlt, Produkte mit einem hoherem Wirstoff gehalt herzustellen r 
die erst unmittelbar yor der Anwendung vom Verbraucher auf die gewunschte 
Anwendungskonzentration verdiinnt werden. Es sind daher auch Handelspro- 
dukte entwickelt worden, die etwa 50 Gew.-% an weichmachenden W irks toff en 
enthalten. Derart hoch konzentrierte Produkte weisen afaer auch den Nach- 
teil auf f daQ ihre Viskositat sehr hoch ist und beim Lagern oft sogar noch 
zunimmt, bzw. , daB ihre Verdunnbarkeit mit Wasser auf die Anwendungskon- 
zentration oft problematisch ist. 

Gegenstand der vorliegenden Erfindung ist daher, ein waBriges Textil- 
weichmacher-Konzentrat mit geringer Viskositat bereitzustellen, das die 
wegen ihrer leichten biologischen Abbaubarkeit interessanten quartaren 
Amnion iumverbindungen, die 1, 2 oder 3 Fettacyloxyalkylreste am Stick- 
stoffatom gebunden enthalten, enthalt und dessen Viskositat auch nach 
langerer Lagerung nicht oder nur unwesentlich ansteigt. Uberraschender- 
weise hat sich dabei herausgestel It, daB der Anteil von Fettacylgruppen, 
die sich ganz oder teilweise von in cis-Form vorliegenden .ungesattigten 
Fettsauren ableiten, einen EinfluB auf das Viskositats- und das Lage- 
rungsverhalten haben. 

Die Erfindung betrifft daher waBrige Texti Iweichmacher-Konzentrate mit 
geringer Viskositat, enthaltend quartare Ammon iumverbindungen, die L, 2 
oder 3 Fettacyloxyalkylreste am Stickkstof atom gebunden enthalten, und die 
dadurch gekennzeichnet sind, daB die Fettacylgruppen sich ganz oder teil- 
weise von ungesattigten Fettsauren ableiten, die zu wenigsten 30 % in 
cis-Form vorliegen. Im Rahmen dieser Patentanmeldung bedeutet "geringe 
Viskositat" eine Viskositat von hochstens 1000 mPas. Bei der Herstellung 
von quartaren Ammon iumverbindungen mit 1, 2 oder 3 Fettacyloxyalkylresten 
ist es daher wichtig, solche Fettsauren, bzw. Fettsaure-Oerivate zu ver- 
wenden, die sich ganz oder teilweise von ungesattigten Fettsauren ablei- 
ten, die zu wenigstens 55 % in cis-Form vorliegen. Damit lassen sich Tex- 
ti Iweichmacher-Konzentrate herstellen, die auch bei niedrigen Temperaturen 
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lagerstabil sind und daruberh i naus noch eine geringe Empf ind 1 ichkei t qe- 
genuber Scherbelastung, zum Beispiel beim Pumpen oder Abfullen aufweisen. 
Bevorzugt 1st, daQ wemgstens 50 %, i nsbesonaere wenigstens 70 % der sich 
von ungesattigten Fettsauren ableitenden Fettacy Igruppen in cis-Form vor- 
liegen. Ein hoher Anteil an in cis-Form vorliegenden Fettacy 1 gruppen wirkt 
sich ausgesprochen giinstig auf die Viskositat bei der Herstellung und La- 
gerung von erf indungsgemaBen Text i lweichmacher-Konzentraten aus. Unter 
Texti Iweichmacher-Konzentraten im Sinne der vorliegenden Patentanme tdung 
sind solche waBrige Zuberei tungen zu verstehen, die quartare Ammoniumver- 
bindungen mit 1, 2 Oder 3 Fettacy loxyethy Iresten in einer Konzentrat ion 
von 4 bis 55 Gew.-%, bezogen auf die Gesamtmenge des Konzentrats enthal- 
ten; derartige Texti Iweichmacher-Konzentrate sind daher bevorzugt. In ge- 
wissem Sinne gilt das fur quartare Ammoniumverbindungen mit Fett- 
acy loxyethy Iresten enthaltende Produkte Gesagte auch fur solche Proaukte, 
die quartare Ammoniumverbindungen mit anderen Fettacy loxya Iky Iresten als 
Fettacy loxyethylreste enthalten, beispielsweise fur Produkte, die quartare 
Ammoniumverbindungen mit Fettacy loxypropylresten und mit Fett- 
acy loxyi sopropylresten enthalten. Wegen ihres hohen Wirkstof f antei 1 s sind 
Texti Iweichmacher-Konzentrate mit 15 bis 40 Gew.-% quartaren Ammomumver- 
bindungen mit 1, 2 oder 3 Fettacy loxyethylresten eine bevorzugte Ausfiih- 
rungsform der vorliegenden Erfindung. Bei der Herstellung von Konzentraten 
geht man zweckmaBigerweise von quartaren Ammoniumverbindungen aus, deren 
Fettacylreste zu einem groBen Anteil ungesattigt sind, beispielsweise 
Olsaurereste sind. Neben Wasser setzt man in Konzentraten auch nennens- 
werte Mengen organischer Lbsemittel ein. 

Die zuvor beschriebenen Text i Iweichmacher kbnnen als Wirkstoff zwar 
grundsatzl ich quartare Ammomumverbindungen enthalten, die entweder 1 oder 
2 oder 3 Fettacyloxya Iky lreste enthalten. Da derartige Verbindungen im 
industriellem MaBstab aber nur aufwendig herstellbar sind, sind Texti 1- 
weichmacher-Konzentrate bevorzugt, die quartare Ammoniumverbindungen in 
Form eines Gemischs von Verbindungen mit 1, 2 oder 3 Fettacyloxyalkyl- 
resten, insbesondere mit 1, 2 und 3 Fettacy loxyethylresten enthalten. Da- 
bei werden solche Text i Iweichmacher-Konzentrate bevorzugt, die in dem Ge- 
misch der quartaren Ammoniumverbindungen solche Verbindungen enthalten, 
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bei denen der Anteil mit 2 Fettacyloxyalkylresten groBer ist als der An- 
teil quartarer Amrnoniumverbindungen mit 1 oder 3 Fettacyloxyethylresten. 

Die erf indungsgemaBen Textilweichmacher-Konzentrate enthalten zusatzlich 
in waBrigen Texti Iweichmacher-Konzentraten iibliche Hilfsstoffe wie bei- 
spielsweise Dispergatoren, Konservierungsmittel , anorganische Oder orga- 
nische Sauren, Puffersubstanzen, Elektrolyte, . Viskositatsstel Imittel ( 
Farbstoffe, Duftstoffe oder Losungsmittel. Die genannten Hilfsstoffe kdn- 
nen fakultativ zusatzlich in erf indungsgemaBen waBrigen Texti Iweichmacher- 
Konzentraten enthalten sein. In einer weiteren bevorzugten Ausf uhrungsform 
enthalten die erf indungsgemaBen Textilweichmacher-Konzentrate neben quar- 
taren Ammoniumverbindungen mit l f 2 oder 3 Fettacyloxyethylresten zusatz- 
lich einen oder mehrere andere weichmachende Wirkstoffe anderer Verbin- 
dungsklassen. Beispiele hierfur sind Sorbitanester r quellfahige Schicht- 
silikate, Fettsaurekondensationsprodukte mit Polyaminen, quartare Ammoni- 
umverbindungen mit Fettalkyl- bzw. -alkenylresten , Alkylpolyglykoside oder 
Fettsauren. 

ZweckmaBigerweise werden die erf indungsgemaBen Textilweichmacher-Konzen- 
trate auf einen pH-Wert im Bereich von 2 f 5 bis 7, vorzugsweise im Bereich 
von 2,5 bis 5, gemessen bei 20 °C nach Verdunnen mit desti Jliertem tfasser 
auf eine Konzentration zwischen 0,5 und 5 Gew.-% quartarer Ammoniumver- 
bindungen mit 1, 2 oder 3 Fettacyloxyethylresten eingestellt. Von beson- 
derer praktischer Bedeutung sind Textilweichmacher-Konzentrate, die einen 
pH-Wert im Bereich von 2,5 bis 4,5, gemessen bei einer Konzentration zwi- 
schen 0,5 und 2,0 Gew.-% quartaren Ammoniumverbindungen mit 1, 2 oder 3 
Fettacyloxyethylresten haben. Derartige Textilweichmacher-Konzentrate sind 
daher besonders bevorzugt. 

WaBrige Textilweichmacher-Konzentrate, die quartare Ammoniumverbindungen 
mit 1, 2 oder 3 Fettacyloxyalkylresten am Stickkszoff gebunden enthalten 
und deren Fettacylgruppen sich ganz oder teilweise von ungesattigten Fett- 
sauren ableiten, die zu wenigstens 55 Gew.-% in cis-Form vorliegen und 
deren waBrige Verdunnungen die obengenannte pH-Werte haben, lassen sich 
leicht zu lagerstabilen Produkten konfektionieren, deren Viskositat auch 
bei Lagerung bei niedrigen Temperaturen nicht oder nur unwesentlich 
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ansteigt und die gegeniiber Scherbe lastung unempf indl ich sind. Die ge- 
nannten Vorteile gehen ganz Oder teilweise verloren, wenn zur Herstellung 
der genannten Produkte quartare Ammoniumverbindungen verwendet werden, 
deren Fettacy loxya Iky Igruppen sich von Fettsauren ableiten, deren Antei I 
an ungesattigten Fettsauren in cis-Form unter 30 % liegt. 
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Beisoiele 1 bis 8 

Eine quartare Ammoniumverbindung mit der idealisierten Formel Methyl- 
hydroxyethyldifettacyloxyethyl-ammonium-methosulfat wurde zur Herstel lung 
eines waBrigen Weichspulmittel-Konzentrats mit 17,2 Gew.-% quartarer Ain- 
moniumverbindung verwendet. Der Fettrest leitete sich von Talgfettsaure 
mit einem ungesattigten Anteil ab, der in unterschiedl ichem 
cis/trans-Verhaltnis vorlag. 

Bei mehreren Lagertemperaturen wurden die Konzentrate mit und ohne vor- 
heriger Scherbelastung bis zu 12 Wochen lang gelagert und die Viskosi- 
tatsveranderung gemessen. Die Ergebnisse und die Versuchsbedingungen sind 
aus den folgenden Abbildungen 1 bis 8 ersichtlich. 

Wie zu sehen ist ( fuhrt ein cis/trans-Verhaltnis von 30 : 70 bei alien 
Lagertemperaturen mit und ohne Scherbelastung zu einem unerwunschten Vis- 
kositatsanstieg bereits nach wenigen Tagen, wohingegen bei einem 
cis/transVerhaltnis von 70 : 30 unabhangig von der Scherbelastung kein 
nenennswerter Viskositatsanstieg auch nach 12-wochiger Lagerung erfolgt. 
Dieser durch ein cis/trans-Verhaltnis von uber 50 : 50 bewirkte Effekt 
lieG sich weder durch Zusatze von organischen Losungsmitteln (Glycerin, 
Dipropyenglykol ) noch Magnesiumchlorid oder Amnoniumchlorid erzielen. 



» 
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Patentansoriiche 

1. WaGrige Text i 1-Behandlungsmittel mit geringer Viskositat enthaltend 
quartare Ammoniumverbindungen , die l f 2 Oder 3 Fettacy loxyalkylreste 
am Stickstof f atom gebunden enthalten, dadurch gekennzeichnet , daB die 
Fettacylgruppen sich ganz Oder teilweise von ungestattigten Fettsauren 
ableiten, die zu wenigstens 30 % in cis-Form vorliegen. 

2. Texti 1-Behandlungsmittel nach Anspruch 1 # dadurch gekennzeichnet, daQ 
wenigstens 50 % und insbesondere wenigstens 70 % der sich von unge- 
sattigten Fettsauren ableitenden Fettacylgruppen in cis-Form vor- 
1 iegen* 

3. Texti 1-Behandlungsmittel nach einem der Anspruche 1 oder 2, dadurch 
gekennzeichnet, daQ sie quartare Ammoniumverbindungen mit 1, 2 oder 3 
Fettacyloxyethylresten in einer Konzentration von 4 bis 55 Gew.-%, 
bezogen auf die Gesamtmenge des Konzentrats f enthalten. 

4. Texti 1-Behandlungsmittel nach einem der Anspruche 1 bis 3, dadurch 
gekennzeichnet, daQ sie 15 bis 40 Gew.-% quartare Ammoniumverbindungen 
mit l r 2 oder 3 Fettacyloxyethylresten enthalten. 

5. Texti 1-Behandlungsmittel nach einem der Anspruche 1 bis 4, dadurch 
gekennzeichnet, da8 die quartare Ammoniumverbindung ein Gemisch von 
Verbindungen mit 1, 2 und 3 Fettacyloxyethylresten darstellt. 

5. Texti 1-Behandlungsmittel nach Anspruch 5 r dadurch gekennzeichnet, daQ 
in dem Gemisch quartare Ammoniumverbindungen mit 2 Fettacyloxyethyl- 
resten in groQerer Menge enthalten sind als quartare Ammoniumverbin- 
dungen mit 1 oder 3 Fettacyloxyethylresten. 
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7. Texti 1-Behandlungsmittel nach einem der Anspruche 1 bis 6 r dadurch 
gekennzeichnet f daB sie zusatzlich in waBrigen Texti Iweichmacher-Kon- 
zentraten ubliche Hilfsstoffe wie Dispergatoren r Konservierungsmittel , 
anorganische Oder organische Sauren, Puffersubstanzen, Elektrolyte, 
Viskositatsstellmittel t Farbstoffe, Ouftstoffe und Losungsmittel ent- 
halten. 

8. Texti 1-Behandlungsmittel nach einem der Anspruche 1 bis 7, dadurch 
gekennzeichnet, daB sie als weichmachenden Wirkstoff neben quartaren 
Ammoniumverbindungen rait 1, 2 Oder 3 Fettacyloxyethylresten zusatzlich 
einen oder mehrere weichmachende Wirkstoffe anderer Verbindungsklassen 
enthalten* 

9. Texti 1-Behandlungsmittel nach einem der Anspruche 1 bis 8, dadurch 
gekennzeichnet, daQ sie efnen pH-Wert im Bereich von 2,5 bis 7, vor- 
zugsweise im Bereich von 2,5 bis 5 f gemessen bei 20 °C nach Verdunnen 
mit destilliertem Wasser auf eine Konzentration zwischen 0 r 5 und 5 
Gew.-% quartaren Ammoniumverbindungen mit l t 2 oder 3 Fettacyl- 
oxyethylresten, haben. 

10. Texti 1-Behandlungsmittel nach Anspruch 9, dadurch gekennzeichnet, daB 
sie einen pH-Wert im Bereich von 2,5 bis 4,5, gemessen bei einer 
Konzentration zwischen 0,5 und 2,0 6ew.-% quartaren Ammoniumverbin- 
dungen, haben. 
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FABRIC SOFTENING COMPOUND/COMPOSITION 



TECHNICAL FIFT.n 

The present invention relates to fabric softening compounds and/or compositions 
preferably for use in formulating translucent, or, more preferably, clear, aqueous, 
concentrated, liquid softening compositions useful for softening cloth. It especially 
relates to fabric softening compounds and/or compositions suitable for formulating textile 
softening compositions for use in the rinse cycle of a textile laundering operation to 
provide excellent fabric-softening/static -control benefits, the compositions being 
characterized by, e.g., reduced staining of fabric, excellent water dispersibiiity, 
rewettability, and/or storage and viscosity stability at sub-normal temperatures, i.e., 
temperatures below normal room temperature, e.g., 25°C. 

BACKGROUND OF THE INVENTION 

The art discloses clear, concentrated fabric conditioning formulations. For 
example, European Patent Application No. 404,471, Machin et al., published Dec. 27, 
1990, teaches isotropic liquid softening compositions with at least 20% by weight 
softener and at least 5% by weight of a short chain organic acid. 

The present invention provides fabric softener actives suitable for formulating 
e.g., concentrated, preferably clear, preferably aqueous, liquid textile treatment 
compositions, preferably with low organic solvent level (i.e., below about 40%, by weight 
of the composition), that have improved stability (i.e., remain clear or translucent and do 
not precipitate, gel, thicken, or solidify) at normal, i.e., room temperatures and sub- 
normal temperatures under prolonged storage conditions. Said compositions also provide 
reduced staining of fabrics, good cold water dispersibiiity, together with excellent 
softening, anti-static and fabric rewettability characteristics, as well as reduced dispenser 
residue buildup and excellent freeze-thaw recovery. However, in order to formulate such 
compositions, a fabric softener active is required with a relatively fluid nature. Such 
fabric softener actives can be prepared by using highly unsaturated materials, but there are 
many problems associated with such materials, including the fact that they arc subject to 
chemical instability and normally are not as effective as saturated materials for softening. 
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SUMMARY OF THE INVENTION 
Fabric softener actives for use herein are biodegradable, and contain ester linkages 
in the long hydrophobic chains. They contain both branched and unsaturated acyl chains. 
Specifically, the actives preferably have the formulas: 
1. 



(R) 4 .m-N( + ).[(CH 2 )n-Y-R 1 ] m 



;(-) 

(1) 



wherein each R substituent is hydrogen or a short chain C\~C& preferably C1-C3 alkyl or 

10 hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and the 
like, benzyl, or mixtures thereof; each m is 2 or 3, preferably 2; each n is from 1 to about 
4, preferably 2; each Y is -0-(0)C-, -(R)N-(0)C-, -C(0)-N(R)-, or -C(0)-0-, preferably - 
0-(0)C-; the sum of carbons in each R l , plus one when Y is -0-(0)C- or -(R)N-(0)C- 
("YR 1 sum"), is Cg-C22> preferably Ci2-22> more preferably Cj4-C20> (hereinafter, R 1 

15 and YR 1 are used interchangeably to represent the hydrophobic chain, the R 1 chain 
lengths in general being even numbered for fatty alcohols and odd for fatty acids), but no 
more than one YR 1 sum being less than about 1 2 and then the other R* , or YR 1 , sum is at 
least about 16, with each R* comprising a long chain C5-C21 (or C$-C22)> preferably 
C 10*^20 (or C9-C19) branched alkyl or unsaturated alkyl, most preferably C12-C18 (° r 

20 Cj 1-C17) branched alkyl, or unsaturated alkyl, the ratio of branched alkyl to unsaturated 
alkyl being from about 95:5 to about 5:95, preferably from about 75:25 to about 25:75, 
more preferably from about 50:50 to about 30:70, and for the unsaturated alkyl group, the 
Iodine Value of the parent fatty acid of this R^ group is preferably from about 20 to about 
140, more preferably from about 50 to about 130; and most preferably from about 70 to 

25 about 115 (As used herein, the "branched alkyl* 1 groups include those that contain a 
substituent that is hydrophobic, even though they are attached to the main chain by bonds 
that are not carbon to carbon, e.g., by oxygen, as in the alkoxy substituents, and the Iodine 
Value of a "parent" fatty acid, or "corresponding" fatty acid, is used to define a level of 
unsaturation for an R 1 groups that is the same as the level of unsaturation that would be 

30 present in a fatty acid containing the same R* group. When an individual R* is both 
branched and unsaturated, it is treated as if it is branched.); and wherein the counterion, 
X", can be any softener-compatible anion, preferably, chloride, bromide, methylsulfate, 
ethylsulfate, sulfate, and/or nitrate, more preferably chloride; 
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3 



softener hav ing the formula: 



R N(+)CH2CH 

\j ~~~~ ■ 



YR1 



CH 2 YR 1 



r(-) 



(2) 



wherein each Y, R. R 1 , and X(") have the 
include those having the formula: 



same meanings as before (Such compounds 



[ch 3 ] 3 n( + )[ch 2 ch(ch 2 o(0)cr 1 )0(0)cr 1 ] ci(-) 



where -CHOJCR 1 is derived partly from unsaturated, e.g., oleic, fatty acid and, 
preferably, each R is a methyl or ethyl group and preferably each R 1 is in the range of 
c 15 to C 19 with degrees of branching and substitution being present in the alkyl chains 
and partly from a branched chain fatty acid like isostearic acid); and 
3. mixtures thereof. 

The compositions herein preferably comprise: 
A. from about 2% to about 80%, preferably from about 13% to about 75%. more 
preferably from about 15% to about 70%, and even more preferably from about 19% to 
about 65%, by weight of the composition, of biodegradable fabric softener active selected 
from the group consisting of: 

1 . softener active having the formula: 



(R)4-m-N( + )-[(CH 2 )n-Y-R 1 ] m 



r(-) 



(1) 



wherein each R substituent is hydrogen or a short chain C j -Cg, preferably C j -C 3 alkyl or 
hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and the 
like, benzyl, or mixtures thereof; each m is 2 or 3, preferably 2; each n is from 1 to about 
4; preferably 2. each Y is -0-<0)C-, -{R)N-<0)C-, -C(0)-N(R)-, or -C(0)-0-. preferably - 
0-(0)C-; the sum of carbons in each R 1 , plus one when Y is -0-(0)C- or -(R)N-(0)C-. is 
c 6" c 22. preferably Ci 2 -22> more preferably C14-C20, but no more than one R 1 , or YR 1 , 
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1 

sum being less than about 12 and then the other RK or YR 1 . sum is at least about 16, with 
each R 1 being a long chain C 5 -C 2 i (or C 6 -C 2 2X preferably C 9 -C l9 (or C 10 -C 2 o)-or . 
more preferably C11-C17, (or C^-Cig) branched alkyl and unsaturated alkyl (e.g., 
alkenyL also referred to sometimes as "alkylene", and including polyunsaturated alkyl), 
the ratio of branched alkyl to unsaturated alkyl being from about 5:95 to about 95:5. 
preferably from about 75:25 to about 25:75, more preferably from about 50:50 to about 
30:70, and for the unsaturated alkyl group, the Iodine Value of the parent fatty acid of this 
R l group is preferably from about 20 to about 140, more preferably from about 50 to 
about 130; and most preferably from about 70 to about 1 15; and wherein the counterion, 
X", can be any softener-compatible anion, preferably, chloride, bromide, methylsulfate, 
ethylsulfate, sulfate, and/or nitrate, more preferably chloride; 
2. softener active having the formula: 

R N<+>CH2CH 

wherein each Y, R, R 1 , and X^*) have the same meanings as before ; and 
3. mixtures thereof 

[In one preferred biodegradable quaternary ammonium fabric softening compound, 
C(0)R* is derived partly from unsaturated fatty acid, e.g., oleic acid, and/or fatty acids 
and/or partially hydrogenated fatty acids, derived from vegetable oils and/or partially 
hydrogenated vegetable oils, such as: canola oil; safflower oil; peanut oil; sunflower oil; 
soybean oil; corn oil; tall oil; rice bran oil; etc. and partly from a branched chain fatty acid 
like isostearic acid.] [As used hereinafter, these biodegradable fabric softener actives 
containing ester linkages are referred to as "DEQA", which includes both diester, triester, 
and monoester compounds containing from one to three, preferably two, long chain 
hydrophobic groups. The corresponding amide softener actives and the mixed ester- 
amide softener actives can also contain from one to three, preferably two, long chain 
hydrophobic groups.] 

B. optionally, but preferably, the compositions can also contain less than about 40% ? 
preferably from about 10% to about 35%, more preferably from about 12% to about 25%, 
and even more preferably from about 1 4% to about 20%, by weight of the composition of 
principal solvent having a ClogP of from about 0.15 to about 0.64, preferably from about 
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0.25 to about 0.62. and more preferably from about 0.40 to about 0.60, said principal 
solvent preferably containing insufficient amounts of solvents selected from the group 
consisting of: 2.2.4-tnmethyl-l,3- P entane diol: the ethoxylate, diethoxvlate. or 
triethoxylate derivatives of 2.2.4-trimethyl-1.3-pentane diol; and/or 2-ethylhexyl- 1 ,3-diol. 
and mixtures thereof, when used alone, to provide a clear product, preferably insufficient 
to provide a stable product, more preferably insufficient to provide a detectable change in 
the physical characteristics of the composition, and especially completely free thereof, 
and the principal solvent preferably being selected from the group disclosed hereinafter; 

C. optionally, but preferably, an effective amount, sufficient to improve clarity, of 
low molecular weight water soluble solvents like ethanol, isopropanol, propylene glycol. 
1,3-propanediol, propylene carbonate, etc., said water soluble solvents being at a level 
that will not form clear compositions by themselves; 

D. optionally, but preferably, an effective amount to improve clarity, of water soluble 
calcium and/or magnesium salt, preferably chloride; and 

E. the balance being water. 

Preferably, the compositions herein are aqueous, translucent or clear, preferably 
clear, compositions containing from about 3% to about 95%, preferably from about 10% 
to about 80%, more preferably from about 30% to about 70%, and even more preferably 
from about 40% to about 60%, water and from about 3% to about 40%, preferably from 
about 10% to about 35%, more preferably from about 12% to about 25%, and even more 
preferably from about 14% to about 20%, of the above principal alcohol solvent B. These 
preferred products (compositions) are not translucent, or clear, without principal solvent 
B. The amount of principal solvent B. required to make the compositions translucent, or 
clear, is preferably more than 50%, more preferably more than about 60%, and even more 
preferably more than about 75%, of the total organic solvent present. 

The compositions can also be prepared as conventional dispersions of the fabric 
softener active containing from about 2% to about 50%, preferably from about 10% to 
about 40%, more preferably from about 15% to about 30%, of the fabric softener active. 
The compositions can also be prepared as solids, either granular, or attached to substrates, 
as disclosed hereinafter. 

The pH of the aqueous compositions should be from about 1 to about 7, preferably 
from about 1 .5 to about 5, more preferably from about 2 to about 3.5. 
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DETAILED DESCRIPTION OF THE INVFMTinM 
I FABRIC SOFTENING ACTIVE 

The present invention relates to fabric softening actives and compositions 
containing, as an essential component, from about 2% to about 80%, preferably from 
about 13% to about 75%, more preferably from about 15% to about 70%, and even more 
preferably from about 19% to about 65%, by weight of the composition, of said fabric 
softener actives, said fabric softener actives being selected from the compounds identified 
hereinafter, and mixtures thereof. 

(A) Diester Quaternary Ammonium Fabric Softening Active 
Compound (DEQA) 

(1) The first type of DEQA preferably comprises, as the principal active, 
compounds of the formula 



(R) 4 -m-N( + ).[(CH 2 )n-Y.R 1 ] m 



(1) 



wherein each R substituent is hydrogen or a short chain C|-C^ preferably C1-C3 alkyl or 
hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and the 
like, benzyl, or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4, preferably 
2; each Y is -0-(0)C-, -(R)N-<0)C-, -C(0)-N(R)-, or -C(0)-0-, preferably -0-(0)C-; the 
sum of carbons in each R 1 , plus one when Y is -0-<0)C- or -(R)N-(0)C- ? is C6-C22, 
preferably Ci2-22> more preferably C14-C20* but no more than one R 1 , or YR 1 , sum 
being less than about 12 and then the other R 1 , or YR 1 , sum is at least about 16, with 
each R 1 being a long chain C5-C21 (or C6-C22X preferably C9-C19 (or C9-C20), most 
preferably C11-C17 (or C12-C18), branched alkyl and unsaturated alkyl (including 
polyunsaturated alkyl), the ratio of branched alkyl to unsaturated alkyl being from about 
5:95 to about 95:5, preferably from about 75:25 to about 25:75, more preferably from 
about 50:50 to about 30:70, especially 35:65, and for the unsaturated alkyl group, the 
Iodine Value of R 1 of the parent fatty acid of this R 1 group is preferably from about 20 to 
about 140, more preferably from about 50 to about 130; and most preferably from about 
70 to about 115; and wherein the counterion, X", can be any softener-compatible anion, 
preferably, chloride, bromide, methylsulfate, ethylsulfate, sulfate, and/or nitrate, more 
preferably chloride; 

2. softener having the formula: 
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______ YR1 

R N( + )CH2CH 

^ CH 2Y R 1 



X<"> 

(2) 



wherein each Y. R. R 1 , and X<"> have the same meanings as before (Such compounds 
include those having the formula: 

[CH 3 ] 3 N( + )[CH 2 CH(CH 2 0(0)CR 1 )0(0)CR I ] ci(-> 

where -0(0)CR 1 is derived partly from unsaturated, e.g., oleic, fatty acid and, preferably, 
each R is a methyl or ethyl group and preferably each R 1 is in the range of C I5 to C 19 
with degrees of branching and substitution being present in the alkyl chains and partly 
from a branched chain fatty acid like isostearic acid); and 
3. mixtures thereof. 

The counterion, X<") above, can be any softener-compatible anion, preferably the 
anion of a strong acid, for example, chloride, bromide, methylsulfate, ethylsulfate, sulfate, 
nitrate and the like, more preferably chloride. The anion can also, but less preferably, 
carry a double charge in which case X(") represents haJf a group. 

The fabric softener active can comprise mixtures of compounds containing, 
respectively, branched and unsaturated compounds. Preferred biodegradable quaternary 
ammonium fabric softening compounds useful in preparing such mixtures can contain the 
group -0-(0)CR l which is derived from unsaturated, and polyunsaturated, fatty acids, 
e.g., oleic acid, and/or partially hydrogenated fatty acids, derived from vegetable oils 
and/or partially hydrogenated vegetable oils, such as, canoia oil, safflower oil, peanut oil. 
sunflower oil, corn oil, soybean oil, tall oil, rice bran oil, etc. Mixtures of unsaturated 
fatty acids, and mixtures of DEQAs that are derived from different unsaturated fatty acids 
can be used, and are preferred. Non-limiting examples of DEQAs prepared from 
preferred unsaturated fatty acids are disclosed hereinafter as DEQA 1 to DEQA 8 . 

DEQA 6 is prepared from a soy bean fatty acid, DEQA 7 is prepared from a slightly 
hydrogenated tallow fatty acid, and DEQA 8 is prepared from slightly hydrogenated 
canoia fatty acids. 
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DEQAs prepared with R 1 groups that contain branched chains, e.g., from isostearic 
acid, for at least part of the R 1 groups comprise the other part of the mixture. It is also 
preferred that the fabric softener active itself comprise compounds containing mixed 
branched-chain and unsaturated Rl groups. The total of active represented by the 
5 branched chain groups is typically from about 5% to about 95%, preferably from about 
25% to about 75%, more preferably from about 35% to about 50%. 

Suitable branched chain fatty acids that can be used to prepare branched, or mixed 
branched alkyl and unsaturated alkyl DEQAs, can be prepared by a variety of methods. 
The corresponding branched chain fatty alcohols can be prepared by reduction of the 
10 branched chain fatty acids by standard reactions, e.g., using borane-THF after the method 
of Brown, J. Amer. Chem. Soc. (1970), 92, 1637, incorporated herein by reference. The 
following are non-limiting examples of branched chain fatty acids. 
Branched Chain Fatty Acid 1: 2-w-Heptvlundecanoic Acid 



o 




2-/i-Heptylundecanoic acid [22890-21-7] is available from TCI America, catalog 
number 10281. It can be made by oxidizing the Guerbet alcohol 2-heptylundecanol 
which is, in turn, the aldol condensation product of nonanal. Guerbet alcohols are 
available commercially from Condea under the trade name ISOFOL® Alcohols. 
20 Branched Chain Fatty Acid 2: 2-n-Hexvldecanoic Acid 



o 




2-«-Heptylundecanoic acid [25354-97-6] is available from TCI America, catalog 
number H0507. It can be made by oxidizing the Guerbet alcohol 2-hexyldecanol which 
25 is, in turn, the aldol condensation product of octanal. 

Branched Chain Fatty Acid 3: 2-w-Butvloctanoic Acid 



o 
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2-«-Butylocianoic Acid is available from Union Carbide under the trade name 
ISOCARB® 12 Acid. It can be made by oxidizing the Guerbet alcohol 2-butyloctanol. 
Branched Chain Fatty Acid 4: 5.7.9-Trimethylnonanoie Arid 



HO 




5.7.9-Trimethylnonanoic acid and 3,5.7,9-tetramethylnonanoic acid are made by 
the Union Camp Corporation using the oxo process described by N. E. Lawson, et. al. in 
J Am Oil. Chem Soc 1981, 58. 59. 

Branched Chain Fatty Acid 5: Alpha-alkvlated Carboxvlic AnVU 

RR'CHCCbH 

Alpha substituted acids can be prepared by the C-alkylation of an enamine which 
is denved from a straight chained aldehyde such as octanal or decanal. The derived 
enamine will form the carbanion on the carbon alpha to the terminal nitrogen. Reaction of 
the enamine anion with an alkyl bromide, in the presence of a catalytic amount of Nal. 
will give the branched chain enamine which upon hydrolysis gives the alpha alkylated 
aldehyde. The aldehyde can then be oxidized to the corresponding carboxvlic acid. 
Alpha-heptvldecanoic acid 

Decanal (aldehyde) can be reacted with an excess of a cyclic amine such as 
pyrrolidine, by heating at reflux in toluene in the presence of a trace amount of p-toluene 
sulfonic acid. As the amine condenses with the aldehyde, water is formed and can be 
removed by reflux through a water trap. After the theoretical amount of water has been 
removed, heptylbromide and sodium iodide can be added an the alkylation completed in 
the same solvent system. Following alkylation (overnight), the reaction mixture is poured 
over ice and made acidic with 20% HC1. This hydrolysis converts the alkylated enamine 
to the alpha-heptyl decanal. The product can be isolated by separation, washing, then 
drying, of the solvent layer and subsequent removal of the solvent by vacuum distillation. 

The isolated branched aldehyde can then be converted to the desired carboxylic 
acid by oxidation in an appropriate solvent system. Examples of oxidizing agents are; 
aqueous potassium permanganate; The Jones Reagent (CrC^/rbSOVr^O) in acetone; 
Cr03-acetic acidetc. Separation of the desired alpha-heptyldecanoic acid from the 
oxidizing medium will be facilitated by the high molecular weight of the acid. 
Branched Chain Fatty Acid 6: 9- a n d 1 0-Alkoxvoctadecanoic Acids. Orh gr Positional 
Isomers, and the Corresponding Alkoxvoctadecanols . 
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9* and 10-Methoxvoct adecanoic Acids . The method of Siouffi et. al. described in 
Chemistry and Physics of Lipids, (1972), 8(2), 91-101 is followed. About 5 g portion of 
methyl oleate is dissolved in about 8 g of methanol and treated with tert-butyl 
hypobromite to give the mixed methoxybromo derivatives. These are isolated and 
5 debrominated with Rany catalyst and the crude acid is isolated after acidification. 
Hydrogenation of olefmic components in the crude acid is conducted in cyclohexane 
using platinum oxide. This produces the crude mixture of the desired 9- and 10- 
methoxyoctadecanoic acids. 

9- and 10-Isopropoxvoctadeca noic Acids . The same procedure is used except that 
10 2-propanoI is substituted for methanol in the bromination step. This yields the desired 9- 
and 10-isopropoxy octadecanoic acids. 

Positional Isomers o f Alkoxvoctadecanoic Acids : The same procedure is used 
except that oleic acid is first isomerized to a mixture of unsaturated acids by heating with 
methane sulfonic acid. The alkoxybromination-reduction sequence in this case leads to 
15 mixtures of additional positional isomers of alkoxyoctadecanoic acids. 

Corresponding Fattv Alcohols . The substituted octadecanoic acids are reduced to 
the corresponding octadecanols using borane-THF after the method of Brown, J. Amer. 
Chem. Soc. (1970), 92, 1637. 

Branched Chain Fattv Acid 7: Phenvloctadecanoic Acid, Alkvlphenvloctadecanoic 
20 Acid, and the Corresponding Octadecanols . 

Phenvloctadecanoic Acid . The method of Nakano and Foglia described in The 

Journal of the American Oil Chemists Society, (1984),61(3), 569-73 is used. About 5 g 

portion of oleic acid and about 6.91 g of benzene are treated dropwise with about 10.2 g 

of methanesulfonic acid at about 50C° and then allowed to stir for about 6 hours. The 
25 reaction mixture is added to water and extracted with diethyl ether. Removal of the 

solvents by vacuum stripping gives the crude mixture of positional isomers of 

phenyloctadecanoic acid. 

Methvlphenvloctadecanoic Acid . The synthesis is repeated but with toluene 

instead of benzene to yield the mixed positional isomers of methylphenyloctadecanoic 
30 acid. 

Corresponding Octadecanols . The substituted octadecanoic acids are reduced to 
the corresponding octadecanols using borane-THF after the method of Brown, J. Amer. 
Chem. Soc. (1970), 92, 1637. 

Branched Chain Fattv Acid 8: Phenoxvoctadecanoic Acid. 

35 Hvdroxvphenvloctadecanoic Acid, and the Corresponding Octadecanols. 
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Hvdroxvphenvloctadecanoir AciHs . The method of Nakano and Foglia described 
in The Journal of the American Oil Chemists Society, (1984).61(3). 569-73 is used. 
About 1.5:6 mole ratio of oleic acid, phenol, and methanesulfomc acid are allowed to 
react at about 25C° for about 48 hours. The reaction mixture is added to water and 
extracted with ether. The extract is stripped of solvent and phenol to give the desired 
crude mixed positional isomers of hydroxyphenyloctadecanoic acid. 

PhenoxYoctadecanoic Acids . The reaction is repeated with about 1:5:2 mole ratio 
of oleic acid, phenol, and methanesulfomc acid. The isolated crude product is 
predominantly phenoxyoctadecanoic acid, but also contains hydroxyphenyloctadecanoic 
acid. A purified mixture of phenoxyoctadecanoic acid positional isomers is obtained by 
chromatography. 

Corresponding Octadecanols . The substituted octadecanoic acids are reduced 
the corresponding octadecanols using borane-THF after the method of Brown. J Amer 
Chem. Soc. (1970), 92, 1637. 
Branched Chain Fatt y Acids 9: Isostearic Acirk 

Isostearic acids are produced from the monomelic acids obtained in the 
dimerization of unsaturated C 18 fatty acids, according to U.S. Pat. No. 2,812,342. issued 
Nov. 5. 1 957 to R. M. Peters, incorporated herein by reference. 

Suitable branched fabric softening actives which can be mixed with the above 
described unsaturated fabric softening actives (DEQAs) to form the fabric softening 
actives of this invention can be formed using the above branched chain fatty acids, and/or 
the corresponding branched chain fatty alcohols. Similarly, the branched chain fatty acids 
and/or alcohols can be used with unsaturated fatty acids and/or alcohols to form suitable 
mixed chain actives. Specific examples of DEQAs containing branched chains disclosed 
hereinafter as DEQa10. DE q a 25 can ^ blended with unsaturated DEQAs. DEQAlO - 
DEQA12 are prepared from different commercially available isostearic acids. 

As disclosed hereinbefore, other preferred DEQA's are those that are prepared as a 
single DEQA from blends of all the different branched and unsaturated fatty acids that are 
represented (total fatty acid blend), rather than from blends of mixtures of separate 
finished DEQA's that are prepared from different portions of the total fatty acid blend. 

It is preferred that at least a substantial percentage of the fatty acyl groups are 
unsaturated, e.g., from about 25% to 70%, preferably from about 50% to about 65%. 
Polyunsaturated fatty acid groups can be used. The total level of active containing 
polyunsaturated fatty acyl groups (TPU) can be from about 3% to about 30%, preferably 
from about 5% to about 25%. more preferably from about 10% to about 18%. Both cis 
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and trans isomers can be used, preferably with a cis/trans ratio of from 1 : i to about 50: 1 . 
the minimum being 1:1, preferably at least 3:1. and more preferably from about 4:1 to 
about 20: 1 (As used herein, the "percent of softener active" containing a given Rl group 
is the same as the percentage of that same Rl group is to the total R* groups used to form 
5 all of the softener actives.) 

The unsaturated, including the polyunsaturated, fatty acyl groups, discussed 
hereinbefore and hereinafter, surprisingly provide effective softening when used with the 
branched chain fatty acyl groups, and also provide good rewetting characteristics, good 
antistatic characteristics, and especially, superior recovery after freezing and thawing. 

10 The mixed branched-chain and unsaturated materials are easier to formulate than 

conventional saturated straight chain fabric softener actives. They can be used to form 
concentrated premixes that maintain their low viscosity and are therefore easier to 
process, e.g., pump, mix, etc. These materials with only the low amount of solvent that 
normally is associated with such materials, i.e., from about 5% to about 20%, preferably 

15 from about 8% to about 25%, more preferably from about 10% to about 20%, weight of 
the total softener/solvent mixture, are also easier to formulate into concentrated, stable 
compositions of the present invention, even at ambient temperatures. This ability to 
process the actives at low temperatures is especially important for the polyunsaturated 
groups, since it mimimizes degradation. Additional protection against degradation can be 
20 provided when the compounds and softener compositions contain effective antioxidants, 
cheiants, and/or reducing agents, as disclosed hereinafter. The use of branched chain fatty 
acyl groups improves the resistance to degradation while maintaining fluidity and 
improving softening. 

The present invention can also contain some medium-chain biodegradable 
25 quaternary ammonium fabric softening compound, DEQA, having the above formula (1 ) 
and/or formula (2), below, wherein: 

each Y is -0-(0)C-, or -C(0)-0, preferably -0-(0)C-; 

m is 2 or 3, preferably 2; 

each n is 1 to 4, preferably 2; 
30 each R substituent is a Cj-Cg alkyl, preferably a methyl, ethyl, propyl, benzyl 

groups and mixtures thereof, more preferably a C1-C3 alkyl group; 

each Rl, or YR 1 , is a saturated Cg-Ci4, preferably a Ci2-14 hydrophobic group 

comprising hydrocarbyl, or substituted hydrocarbyl substituent (the IV is preferably 

about 10 or less, more preferably less than about 5), (The sum of the carbons in the 
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acyl group. R 1 -!- when Y is -0-(0)C- or -(R)N-(0)C-.) and the countenon. X". is 
the same as above. Preferably X" does not include phosphate salts. 
The saturated C 8 -Ci 4 fatty acyl groups can be pure derivatives, or can be mixed 
chain lengths. 

Suitable fatty acid sources for said fatty acyl groups are coco, lauric. caprylic. and 
capric acids. 

For C12-C14 (or C] i-C I3 ) hydrocarbyl groups, the groups are preferably saturated, 
e.g., the IV is preferably less than about 10, preferably less than about 5. 

It will be understood that the branched R» substituents can contain various groups 
such as alkoxyl groups which act as branching, and a small percentage can be straight, so 
long as the R 1 groups maintain their basically hydrophobic character. The preferred 
compounds can be considered to be biodegradable diester vanations of hardened ditallow 
dimethyl ammonium chionde (hereinafter referred to as "DTDMAC"), which is a widely 
used fabric softener. 

As used herein, when the diester is specified, it can include the monoester that is 
present. Preferably, at least about 80% of the DEQA is in the diester form, and from 0% 
to about 20% can be DEQA monoester, e.g., one YRt group is either -OH . or -C(0)OH, 
and. for Formula 1. m is 2. The corresponding diamide and/or mixed ester-amide can 
also include the active with one long chain hydrophobic group, e.g.. one YR' group is 
either -N(R)H , or -C(0)OH. In the following, any disclosure, e.g., levels, for the 
monoester actives is also applicable to the monoamide actives. For softening, under 
no/low detergent carry-over laundry conditions the percentage of monoester should be as 
low as possible, preferably no more than about 5%. However, under high, anionic 
detergent surfactant or detergent builder carry-over conditions, some monoester can be 
preferred. The overall ratios of diester to monoester are from about 100:1 to about 2:1. 
preferably from about 50:1 to about 5:1, more preferably from about 13:1 to about 8:1. 
Under high detergent carry-over conditions, the di/monoester ratio is preferably about 
11:1. The level of monoester present can be controlled in manufacturing the DEQA. 

The above compounds, as exemplified hereinafter, used as the biodegradable 
quaternized ester-amine softening material in the practice of this invention, can be 
prepared using standard reaction chemistry. In one synthesis of a di-ester variation of 
DTDMAC, an amine of the formula RN(CH 2 CH 2 OH) 2 is esterified at both hydroxy! 
groups with an acid chloride of the formula r'C(0)C1, to form an amine which can be 
made cationic by acidification (one R is H) to be one type of softener, or then quaternized 
with an alkyl halide, RX, to yield the desired reaction product (wherein R and R 1 are as 
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defined hereinbefore). However, it will be appreciated by those skilled in the chemical 
arts that this reaction sequence allows a broad selection of agents to be prepared. 

Yet another DEQA softener active that is suitable for the formulation of the fabric 
softening actives and concentrated, clear liquid fabric softener compositions of the present 
invention has the above formula (1) wherein one R group is a hydroxy alkyl group, 
preferably one wherein one R group is a hydroxyethyl group. 

(2) The second type of DEQA active has the general formula: 



R N(+)CH2CH 



-YR1 
CH 2Y R 1 



(2) 



wherein each Y, R, R 1 , and X<") have the same meanings as before. Such compounds 
include those having the formula: 



[CH 3 ] 3 ^^[^CHCCH^O^CRbOCO^R 1 ] Cl(') 



where each R is a methyl or ethyl group and preferably each R 1 is in the range of C15 to 
C 19. Degrees of substitution can be present in the alkyl or unsaturated alkyl chains. The 
anion X<*) in the molecule is the same as in DEQA (1) above. As used herein, when the 
diester is specified, it can include the monoester that is present. The amount of monoester 
that can be present is the same as in DEQA (1). An example of a preferred DEQA of 
formula (2) is the "propyl" ester quaternary ammonium fabric softener active having the 
formula l^-di(acyloxy)-3-trimethylammoniopropane chloride, wherein the acyl group is 
the same as that of DEQA 5 , exemplified hereinafter as DEQA 9 . 

These types of agents and general methods of making them are disclosed in U.S. 
Pat. No. 4,137,180, Naik et al., issued Jan. 30, 1979, which is incorporated herein by 
reference.. 

In suitable softener actives (1) and (2), each R 1 is a branched alkyl, 
monounsaturated unsaturated alkyL or polyunsaturated alkyl group; the actives containing 
mixtures of branched alkyl and unsaturated alkyl R 1 groups, especially within the 
individual molecules, in the ratios disclosed hereinbefore. 

The DEQAs herein can contain a low level of fatty acid, which can be from 
unreacted starting material used to form the DEQA and/or as a by-product of any partial 
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degradation (hydrolysis) of the softener active m the finished composition. It is preferred 
that the level of free fatty acid be low. preferably below about 10%. and more preferably 
below about 5%. by weight of the softener active. 

11 OPIONAL. BUT PRFFFRRFn , PRINCIPAL SOLVENT SVSTirvi 

The compositions of the present invention preferably comprise less than about 
40%. preferably from about 10% to about 35%, more preferably from about 12% to about 
25%. and even more preferably from about 14% to about 20%, of the principal solvent bv 
weight of the composition. Said principal solvent ,s selected to minimize solvent odor 
impact m the composition and to provide a low viscosity to the final compos.tion For 
example, isopropyl alcohol is not very effective and has a strong odor. n-Propyl alcohol 
is more effective, but also has a distinct odor. Several butyl alcohols also have odors but 
can be used for effective clarity/stability, especially when used as part of a principal 
solvent system to m.nimize their odor. The alcohols are also selected for optimum low 
temperature stabil.ty, that is they are able to form compositions that are liquid with 
acceptable low viscosities and translucent, preferably clear, down to about 40T (about 
4.4°C) and are able to recover after storage down to about 20°F (about 6.7°C). 

The principal solvents are desirably kept to the lowest levels that are feasible in 
the present compositions for obtaining translucency or clarity . The presence of water 
exerts an important effect on the need for the princ.pal solvents to achieve clarity of these 
compositions. The higher the water content, the higher the principal solvent level 
(relative to the softener level) ,s needed to attain product clarity. Inversely, the less the 
water content, the less principal solvent (relative to the softener) is needed. Thus, at low 
water levels of from about 5% to about 15%, the softener active-to-princ. P al solvent 
weight ratio .s preferably from about 55:45 to about 85:15, more preferably from about 
60:40 to about 80:20. At water levels of from about 15% to about 70%, the softener 
active-to-principal solvent weight ratio is preferably from about 45.55 to about 70 30 
more preferably from about 55:45 to about 70:30. But at high water levels of from about 
70% to about 80%, the softener active-to-principal solvent weight ratio is preferably from 
about 30:70 to about 55:45, more preferably from about 35:65 to about 45:55. At even 
higher water levels, the softener to principal solvent ratios should also be even higher. 

The suitability of any principal solvent for the formulation of the liquid, 
concentrated, preferably clear, fabric softener compositions herein with the requisite 
stability is surprisingly selective. Suitable solvents can be selected based upon their 
octanol/water partition coefficient (P). Octanol/water partition coefficient of a princ.pal 
solvent is the ratio between its equilibrium concentration in octanol and in water. The 



WO 97/34972 



PCT/US97/0J374 



panition coefficients of the principal solvent ingredients of this invention are 
conveniently given in the form of their logarithm to the base 10. logP. 

The logP of many ingredients has been reported; for example, the Pomona92 
database, available from Daylight Chemical Information Systems. Inc. (Daylight CIS), 
Irvine. California, contains many, along with citations to the original literature. However, 
the logP values are most conveniently calculated by the "CLOGP" program, also 
available from Daylight CIS. This program also lists experimental logP values when they 
are available in the Pomona92 database. The "calculated logP" (ClogP) is determined by 
the fragment approach of Hansch and Leo (cf., A. Leo, in Comprehensive Medicinal 
Chemistry, Vol. 4, C. Hansch, P. G. Sammens, J. B. Taylor and C. A. Ramsden, Eds., p. 
295, Pergamon Press, 1990, incorporated herein by reference). The fragment approach is 
based on the chemical structure of each ingredient, and takes into account the numbers 
and types of atoms, the atom connectivity, and chemical bonding. These ClogP values, 
which are the most reliable and widely used estimates for this physicochemical property, 
are preferably used instead of the experimental logP values in the selection of the 
principal solvent ingredients which are useful in the present invention. Other methods 
that can be used to compute ClogP include, e.g., Crippen's fragmentation method as 
disclosed in J. Chem. Inf. Comput. Sci.. 27, 21 (1987); Viswanadhans fragmentation 
method as disclose in J. Chem. Inf. Comput. Sci., 29, 163 (1989); and Brotos method as 
disclosed in Eur. J. Med. Chem. - Chim. Theor., 19, 71 (1984). The principal solvents 
herein are selected from those having a ClogP of from about 0.15 to about 0.64, 
preferably from about 0.25 to about 0.62, and more preferably from about 0.40 to about 
0.60, said principal solvent preferably being at least somewhat asymmetric, and 
preferably having a melting, or solidification, point that allows it to be liquid at. or near 
room temperature. Solvents that have a low molecular weight and are biodegradable are 
also desirable for some purposes. The more assymetric solvents appear to be very 
desirable, whereas the highly symmetrical solvents such as 1 ,7-heptanediol, or 1,4- 
bis(hydroxymethyl) cyclohexane, which have a center of symmetry, appear to be unable 
to provide the essential clear compositions when used alone, even though their ClogP 
values fall in the preferred range. 

The most preferred principal solvents can be identified by the appearance of the 
softener vesicles, as observed via cryogenic electron microscopy of the compositions that 
have been diluted to the concentration used in the rinse. These dilute compositions 
appear to have dispersions of fabric softener that exhibit a more unilamellar appearance 
than conventional fabric softener compositions. The closer to uni-lamellar the 
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appearance, the better the compositions seem to perform. These compositions provide 
surprisingly good fabric softening as compared to similar compositions prepared in the 
conventional way with the same fabric softener active. The compositions also inherently 
provide improved perfume deposition as compared to conventional fabric softening 
compositions, especially when the perfume is added to the compositions at. or near, room 
temperature. 

Operable principal solvents are listed below under various listings, e.g.. aliphatic 
and/or alicyclic diols with a given number of carbon atoms; monols; derivatives of 
glycerine; alkoxylates of diols; and mixtures of all of the above. The preferred principal 
solvents are in italics and the most preferred principal solvents are in bold type. The 
reference numbers are the Chemical Abstracts Service Registry numbers (CAS No.) for 
those compounds that have such a number. Novel compounds have a method identified, 
described hereinafter, that can be used to prepare the compounds. Some inoperable 
principal solvents are also listed below for comparison purposes. The inoperable 
principal solvents, however, can be used in mixtures with operable principal solvents. 
Operable principal solvents can be used to make concentrated fabric softener 
compositions that meet the stability/clarity requirements set forth herein. 

Many diol principal solvents that have the same chemical formula can exist as 
many stereoisomers and/or optical isomers. Each isomer is normally assigned with a 
different CAS No. For examples, different isomers of 4-methyl-2,3-hexanediol are 
assigned to at least the following CAS Nos: 146452-51-9; 146452-50-8; 146452-49-5; 
146452-48-4; 123807-34-1; 123807-33-0; 123807-32-9; and 123807-31-8. 

In the following listings, for simplicity, each chemical formula is listed with only 
one CAS No. This disclosure is only for exemplification and is sufficient to allow the 
practice of the invention. The disclosure is not limiting. Therefore, it is understood that 
other isomers with other CAS Nos, and their mixtures, are also included. By the same 
token, when a CAS No. represents a molecule which contains some particular isotopes, 
e.g., deuterium, tritium, carbon- 13, etc., it is understood that materials which contain 
naturally distributed isotopes are also included, and vice versa. 
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n-propanol 

5 

2-butanol 

2-methyI-2-propanol 
10 Inoperable Isomer 

2 -methyl- 1 -propanol 



15 

Operable Isomers 

2,3-butanediol, 2.3-dimethyl- 

20 

1.2-butanediol. 2.3-dimethyl- 

1.2- butanediol, 3. 3 -dime thy l- 

2. 3- pentanediol, 2-methyl- 
2.3-pentanediol, 3-methyl- 

25 2. 3-pentanediol. 4-methyl- 

2.3- hexanediol 

3. 4- hexanediol 

1,2-butanedioI, 2-ethyI- 
30 1,2-pentanediol, 2-methyl- 
l*2-pentanediol, 3-methyl- 
1 r2-pentanediol, 4-methyl- 

1.2- hexanediol 

35 Inoperable Isomers 

1.3- propanediol, 2-ethyl-2-methyl 
1,3-propanedioI, 2-isopropyl- 

1 ,3-propanediol, 2-propyl- 
40 1,3-butanediol, 2.2-dimethyl- 
1 ,3-butanediol. 2,3-dimethyl- 

1 .3- butanediol, 2-ethyI- 

1 .4- butanedioI, 2.2-dimethyl- 
1 ,4-butanediol, 2.3-dimethyl- 



TABLE I 
MONO-OLS 

CAS No 
71-23-8 

CAS No. 

15892-23-6 
75-65-0 



78-83-1 

TABLE II 
C6 DIOLS 

CAS No. 

76-09-5 

66553-15-9 

59562-82-2 

7795-80-4 

63521-37-9 

7795-79-1 

617-30-1 

922-17-8 

66553-16-0 

20667-05-4 

159623-53-7 

72110-08-8 

6920-22-5 
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1.4-butanedioL 2-ethyl- 
1.3-pentanedioL 2-methyl- 
1 .3-pentanedioL 3-methyl- 

1.3- pentanediol. 4-methyl- 
5 1 .4-pentanediol. 2-methyl- 

1.4- pentanedioI, 3-methyl- 

1. 4- pentanediol, 4-methyl- 

1.5- pentanedioL 2-methyl- 
1,5-pentanedioL 3-methyl- 

10 2, 4-pentanediol, 2 -methyl - 
2,4-pentanediol, 3-methyl- 

1.3- hexanediol 

1.4- hexanediol 

1.5- hexanediol 
15 1,6-hexanediol 

2.4- hexanediol 

2.5- hexanediol 
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TABLE HI 
C7 DIOLS 



5 



Operable Isomers 


CAS No. 


1,3-propanediol. 2-butyl- 


2612-26-2 


K3*propanediol, 2.2-diethyl- 


115-76-4 


1 .3-propanediol, 2-( 1 -methy lpropyl)- 


33673-01-7 


1 ,3-propanediol, 2-(2-methy lpropy 1)- 


26462-20-8 


1 ,3-propanedioI, 2-methyl-2-propy 1- 


78-26-2 


L2-butanediol, 2,^,3-tnmethyI- 


Method B 


L4-butanediol, 2-ethyl-2-methyl- 


76651-98-4 


1,4-butanedioL 2-ethyl-3-methyl- 


66225-34-1 


1,4-butanediol, 2-propyl- 


62946-68-3 


1,4-butanedioK 2-isopropyl- 


39497-66-0 


L5-pentanedioK 2,2-dimethyl- 


3121-82-2 


1 ,5-pentanedioi, 2,3-dimethyl- 


81554-20-3 


1 ,5-pemanediol, 2,4-dimethyl- 


2121-69-9 


1,5-pentanediol, 3,3-dimethyl- 


53120-74-4 


2,3-pentanediol, 2,3-dimethyl- 


6931-70-0 


2,3-pentanedioL 2,4-dimethyl- 


66225-53-4 


2,3-penianedioU 3,4-dimethyl- 


37164-04-8 


2,3-pentanediol, 4,4-dimethyl- 


89851-45-6 


3,4-pentanediol, 2. 3 -dimethyl- 


Method B 


1 ,5-pentanediol, 2-ethyl- 


14189-13-0 


1 ,6-hexanediol. 2-methyl- 


25258-92-8 


1 ,6-hexanediol, 3-methyl- 


4089-71-8 


2,3-hexanediol, 2-methyl- 


59215-55-3 


2,3-hexanediol. 3-methyl- 


139093-40-6 


2,3-hexanediol, 4-methyl- 


• ** 


2,3-hexanediol, 5-methyl- 


Method B 


3,4-hexanediol, 2 -methy 1- 


Method B 


3,4-hexanediol, 3-methyi- 


18938-47-1 


1,3-heptanediol 


23433-04-7 


1 ,4-heptanediol 


40646-07-9 


1 ,5-heptanediol 


60096-09-5 


1 ,6-heptanediol 


13175-27-4 
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Preferred Isomers 

1 3 -propanediol 2-butyl- 

1 .4- butanediol. 2-propyi- 

1 .5- pentanediol 2 -ethyl- 

2, 3-pentanediol. 2. 3-dimethyl- 
2. 3-pentanedioi 2. 4-dimethyl- 
2, 3-pentanediol 3.4-dimethyl- 

2. 3- pentanediol 4. 4-dimethyl- 

3.4- pentanediol 2,3-dimethyI- 

1 .6- hexanediol 2-methyl- 
1 ,6-hexanediol 3-methyl- 
L3~heptanediol 

A 4-heptanediol 

1.5- heptanediol 
L6-heptaned\ol 

More Preferred Isomers 

23-peotanediol, 2 J-dimethy I- 
23-pentanediol, 2,4-dimethyl- 
23-pentanediol, 3,4-dimethyl- 
23-pentanedioI, 4,4-dimethyl- 
3,4-pentanediol, 2 J-dimethy I- 

Inoperable Isomers 



2612-26-2 
62946-68-3 
14189-13-0 
6931-70-0 
66225-53-4 
37 J 64-04-8 
89851-45-6 
Method B 
25258-92-8 
4089-71-8 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



6931-70-0 
66225-53-4 
37164-04-8 
89851-45-6 
Method B 



1 ,3 -propanediol, 2-methyl-2-isopropyl- 
[ ,2-butanedioI, 2-ethyl-3-methyl- 
! ,3-butanediol, 2,2,3-trimethyl- 
,3-butanedioI, 2-ethyI-2-methyl- 
,3-butanedioI, 2-ethyl-3-methyI- 
,3-butanediol, 2-isopropyl- 
,3-butanediol, 2-propyI- 
,4-butanediol, 2,2,3-trimethyl 
,4-butanediol, 3-ethyl-l-methyl- 
,2-pentanediol, 2,3-dimethyl- 
,2-pentanediol, 2,4-dimethyl- 
,2-pentanedioi, 3,3-dimethyl- 
,2-pentanediol, 3.4-dimethyl- 
,2-pentanediol, 4.4-dimethyl- 
,2-pentanediol, 2-ethyl- 
J-pentanediol 2,2-dimethyl- 
,3-pentanediol, 2.3-dimethyl- 
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1,3-pentanedioI. 2.4-dimethyl- 
L3-pentanedioL 2-ethyl- 
1.3-pentanedioL 3.4-dimethyl- 

1.3- pentanedioh 4.4-dimethyl- 
5 1 ,4-pemanediol. 2,2-dimethyl- 

1.4- pentanediol. 2.3-dimethyl- 
1,4-pentanediol, 2,4-dimethyl- 
1 ,4-pentanediol, 3.3-dimethyl- 
L4-pentanediol. 3.4-dimethyl- 

10 2.4-pentanedioK 2,3-dimethyl- 
2,4-pentanedioK 2,4-dimethyl- 
2,4-pentanediol, 3,3-dimethyl- 
1 ,2-hexanediol, 2 -methyl - 
1,2-hexanediol, 3 -methyl - 

1 5 1 ,2-hexanedioI, 4-methyl- 

1.2- hexanediol, 5-methyl- 

1.3- hexanediol. 2-methyl- 
1,3-hexanediol, 3-methyl- 

1.3- hexanediol, 4-methyl- 
20 1,3-hexanediol, 5-methyl- 

1.4- hexanediol, 2-methyl- 
1 ,4-hexanediol, 3-methyl- 
1 ,4-hexanediol, 4-methyl- 

1 .4- hexanediol, 5-methyl- 
25 1,5-hexanediol, 2-methyl- 

1.5- hexanediol, 3 -methyl - 
1,5-hexanediol, 4- methyl- 
1,5-hexanediol, 5-methyl- 
2,4-hexanediol, 2-methyl- 

30 2,4-hexanedioL 3-methyl- 
2,4-hexanediol, 4-methyl- 

2.4- hexanediol, 5-methyl- 

2.5- hexanediol, 2-methyl- 
2,5-hexanediol, 3-methyl- 

35 1 .2-heptanediol 

2.3- heptanediol 

2.4- heptanediol 

2.5- heptanediol 

2.6- heptanediol 
40 3,4-heptanediol 

1.7- heptanediol 
3,5-heptanediol 
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*** 146452-51-9; 146452-50-8; 146452-49-5; 146452-48-4 
123807-34-1, 123807-33-0; 123807-32-9; 123807-31-8; 
and mixtures thereof. 

TABLE IV 
OCTANEDIOL ISOMERS 

PROPANEDIOL DERIV ATIVES 



10 



25 



30 



35 



Chemical Name 
Operable Isomers 



.3-propanediol, 2-(2-methylbutyl)- 
,3-propanediol, 2-( 1 , 1 -dimethy Ipropyl)- 
,3 -propanediol, 2-(l,2-dimethylpropyl)- 
1 5 1 ,3-propanedioL 2-( 1 -ethylpropyl)- 
J -propanediol, 2-(l-methylbutyI)- 
,3 -propanediol, 2-(2,2-dimethylpropyl)- 
,3-propanedioI, 2-(3-methylbutyl)- 
,3-propanediol 2-butyl-2-methyl- 
20 1 ,3-propanediol, 2-ethyl-2-isopropyl- 
,3-propanediol, 2-ethyl-2-propyi- 
,3-propanedioI, 2-methy I-2-( 1 -methylpropyl)- 
,3-propanediol, 2-methyl-2-(2-methylpropyl)- 
,3-propanediol, 2-tertiary-butyI-2-methyl- 



40 



More Preferred Isomers 

13-propanedioU 2-<l t l-dimethylpropyl>- 

1 3-propanediol, 2-(l t 2-dimethylpropyl>- 

1 3-propanediol, 2-<l-ethylpropyl)- 

1 3-propanediol, 2-<2J-dimethylpropyi>- 

1 3-propanediol, 2-ethy l-2-isopropy 1- 

1 3-propanediol, 2-methy 1-2 -<1- methyl propyl )- 

1 3-propanediol, 2-methy I-2-<2-methylpropy ly 

1 3-propanediol, 2-tertiary-butyl-2-methyl- 

Inoperable Isomers 

1,3 -propanediol, 2-pentyl- 
BUTANEDIOL DERIVATIVES 



CAS No. 

87194-40-9 
Method D 
Method D 

25462-28-6 
22131-29-9 
Method D 

25462-27-5 
3121-83-3 
24765-55-7 
25450-88-8 

813-60-5 
25462-42-4 
25462-45-7 



Method D 
Method D 

25462-28-6 
Method D 

24765-55-7 

813-60-5 
25462-42-4 
25462-45-7 
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10 



15 



20 



Operable Isomers 



.3-butanediol. 2 
,3-butanediol, 2 
J-butanedioL 2 
.3-butanedioL 2 
J-butanedioL 2 
J-butanediol. 2 
,3-butanedioL 2 
,3-butanediol, 2 
,3-butanediol, 3 
,3-butanediol, 3 
,4-butanediol, 2. 
,4-butanedioh 2 
,4-butanediol, 2 
,4-butanediol, 2- 
,4-butanediol, 2- 
, 4-butanediol, 2- 
,4-butanediol, 2- 
,4-butanediol, 2- 
,4-butanediol, 3- 



2-diethyl- 
-(l-methylpropyl)- 
-butyl- 

-ethyl-2,3-dimethyl- 

-(1.1 -dimethylethyl)- 

-(2-methylpropyl)- 

-methyl-2-isopropyl- 

-methyl-2-propyl- 

-methyl-2-isopropyl- 

-methyl-2-propyl- 

2-diethyl- 

■methyl-2-propyl- 

(1-methylpropyl)- 

■ethyI-2,3-dimethyl- 

•ethyl-3,3-dimethyl- 

(1,1-dimethylethyl)- 

(2-methylpropyl)- 

methyl-3-propyl- 

methyl-2-isopropyl- 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method C 
Method D 
Method H 
Method H 
Method H 
Method F 
Method F 
36976-70-2 
Method F 
90951-76-1 
99799-24-3 



Preferred Isomers 



25 /. 3-butanediol 
1 ,3-butanediol, 
1 ,3-butanediol, 
1 ,3-butanediol 
1 \ 3-butanediol 

30 1 ,3-butanediol 
/. 3-butanediol 
1 ,3-butanediol 

1. 3- butanediol 

1 .4- butanediol, 
35 1, 4-butanediol 

1 ,4-butanediol 
1 f 4-butanediol 
1, 4-butanediol, 



2,2-diethyl- 

2-(l -methylpropyl)- 

2-butyl- 

2-ethyl-2, 3-dimethyl- 
2-(l t I -dimethylethyl)- 
2-(2-methylpropyl) - 
2-methyl-2-isopropyl- 

2- methyl-2-propyl- 

3- methyl-2-propyl- 
2,2-dietkyl- 

2 -e thy 1-2, 3 -dime thy l- 
2-ethyl-3, 3-dimethyl- 

2- fl, I-dimethylethyl)- 

3- methyl-2-isopropyl- 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 
99799-24-3 
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More Preferred Isomers 



10 



1.3- butanediol, 2-(l-methylpropyl)- 
U-butanediol, 2-(2-methylpropyl)- 
13-butanediol, 2-butyl- 

1 J-butanediol, 2-methy I-2-propyl- 
13-butanedioI, 3-methyl-2-propyl- 

1 .4- butanediol, 2,2 -diethyl- 

1 ,4-butanediol, 2-ethyl-23-diraethyl- 
1 ,4-butanediol, 2-ethy 1-3,3-dimethyl- 
1 ,4-butanediol, 2-( 1 , 1 -dimethy lethy 1)- 



Method C 
Method C 
83988-22-1 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 



Inoperable Isomers 



1 5 1 ,4-butanediol, 2-butyl- 

1 ,2-butanediol, 2-ethyi-3,3-dimethyl- 
1 ,4-butanediol, 2-methyl-2-isopropyI- 
1 ,2-butanediol, 3-methyl-2-isopropy 1- 
1 ,4-butanediol, 2,2,3 ,3-tetramethyl- 

20 

TRIMETHYLPENTANEDIOL ISOMERS 



Operable Isomers 

25 1 ,3-pentanediol, 2,2,3-trimethyl- 
1,3-pentanediol, 2,2,4-trimethyI- 
1,3-pentanedio], 2,3,4-trimethyI- 
1,3-pentanediol, 2A4-trimethyl- 

1 .3- pentanediol, 3,4,4-trimethyl- 
30 1 ,4-pentanedioI, 2,2,3-trimethyl- 

1 .4- pentanediol, 2,2,4-trimethyl- 
1 ,4-pentanediol, 2,3,3-trimethyl- 
1,4-pentanediol, 2,3,4-trimethyl- 

1 .4- pentanediol, 3,3,4-trimethyl- 
35 1 ,5-pentanediol t 2,2,3-trimethyl- 

1 .5- pentanedioI, 2,2,4-trimethyl- 
1,5-pentanediol, 2,3,3-trimethyl- 
1,5-pentanediol, 2,3,4-trimethyl- 
2,4-pentanediol, 2,3,3-trimethyl- 

40 2,4-pentanediol, 2J,4-trimethyI- 



35512-54-0 

144-19-4 
116614-13-2 
109387-36-2 
81756-50-5 
Method H 
80864- 1 0-4 
Method H 
92340-74-4 
16466-35-6 
Method F 
3465-14-3 
Method A 
85373-83-7 
24892-51-1 
24892-52-2 
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3Jp 



Preferred Isomers 



10 



15 



20 



25 



30 



35 



40 



1.3-pentanedioL 
1.3-pemanediol, 
1. 3-pentanediol, 
1. 3-pentanedioL 

1. 3- pentanedioU 

1. 4- pentanedioU 
L 4-pentanediol. 
L4-pentartedioi 
A 4-pentanediol 
A 4-pentanediol 
A 5-pentanediol 

1. 5- pentanediol 
1> 5-pentanediol 
2, 4-pentanediol 



2.2.3- trimethyl- 

2. 2. 4- trimethyl- 
2.3. 4-trimethyl- 
2. 4,4-trimethyl- 
3.4.4-trimethyl- 
2.2J-trimethyl- 
2, 2, 4-trimethyl- 
2JJ-trimethyl- 
2 J, 4-trimethyl- 
3.3.4-trimethyl- 
2.2J-trimethyl- 
2.2.4-trimethyl- 
2,3J-trimethyl- 
2, 3. 4-trimethyl- 



More Preferred Iomers 

13-pentanediol, 23,4-trtmethyl- 

1. 4- pentanediol, 23,4-trimethyI- 

1.5- pentanediol, 2*23-trimethyl- 
1,5-pentanedioI, 2,2,4-trimethyl- 
1,5-pentanediol, 233-trimethyl- 

Inoperable Isomers 

1,2-pentanediol, 2,3,3-trimethyl- 
1,2-pentanediol, 2,3,4-trimethyl- 
1,2-pemanediol, 2,4,4-trimethyl- 
1 ,2-pentanediol, 3,3,4-trimethyl- 

1 .2- pentancdiol, 3,4,4-trimethyl- 

2.3- pentanedioI, 23,4-trimethyl- 
2,3-pentanediol, 2,4,4-trimethyl- 
2,3-pentanediol, 3,4,4-trimethyl- 

ETHYLMETHYLPENTANEDIOL ISOMERS 
Operable Isomers 

1,3-pentanediol, 2-ethyl-2-methyl- 
1 ,3-pentanediol, 2-ethyl-3-methyl- 
1,3-pentanedioi, 2-ethyl-4-methyl- 
1,3-pentanediol, 3-ethyl-2-methyl- 



355 12-54-0 

144-19-4 
116614-13-2 
109387-36-2 
81 756-50-5 
Method H 
80864-10-4 
Method F 
92340-74-4 
16466-35-6 
Method A 
3465-14-3 
Method A 
24892-52-2 



116614-13-2 
92340-74-4 
Method A 
3465-14-3 
Method A 



Method C 
Method D 

148904-97-6 
55661-05-7 
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1 ,4-pentanediol. 2-ethyl-2-methyl- 
l .4-pentanedioL 2-eth\ i-3-methy I- 
1 .4-pentanediol. 2-ethvl-4-methyl- 

1 .4- pentanediol. 3-ethyI-2-methyl- 
5 1,4-pentanedioh 3-ethyi-3-methyl- 

1 .5- pentanedioK 2-ethyl-2-methyl- 
1 .5-pentanediol, 2-ethyl-3-methyl- 
1 ,5-pentanedioI. 2-ethyl-4-methyl- 
L5-pentanedioI, 3-ethyl-3-methyl- 

10 2,4-pentanediol, 3-ethyl-2-methyl- 

Morc Preferred Isomers 

1 .3- pentanedioI, 2-ethy l-2-roethy I- 
1 5 1 3-pentanedioI, 2-ethy l-3-methyl- 

1 3-pentanediol, 2-ethyl-4-methyl- 
1 3-pentanedioI, 3-ethy 1-2-methy I- 

1 .4- pentancdioK 2-ethyl-2-methy 1- 

1 .4- pentanedioI, 2-ethy 1-3-methyl- 
20 1, 4-pentanediol, 2-ethy l~4-methyl- 

1. 5- pentanediol, 3-ethyI-3-methyl- 
2,4-pentanediol, 3-ethyl-2-methyl- 

Inoperable Isomers 

25 

U2-pentanediol, 2-ethyl-3-methyl- 
1,2-pentanediol, 2-ethyl-4-methyl- 
1,2-pentanediol, 3-ethyl-2-methyi- 

1.2- pentanediol, 3-ethyl-3-methyl- 
30 1 ,2-pentanediol, 3-ethyI-4-methyl- 

1.3- pentanediol, 3-ethyl-4-methyl- 

1.4- pentanedioi, 3-ethyl-4-methyl- 
K5-pentancdiol, 3-ethyl-2-methyl- 

2.3- pentanediol, 3-ethy 1-2-methy 1- 
35 2,3-pentanedioi, 3-ethyl-4-methyl- 

2.4- pentanediol, 3-ethyl-3-methyl- 

PROPYLPENTANEDIOL ISOMERS 
40 Operable Isomer* 



J7 



Method H 
Method F 
Method G 
Method F 
Method F 
Method F 
54886-83-8 
Method F 
57740-12-2 
Method G 



Method C 
Method D 

148904-97-6 
55661-05-7 
Method H 
Method F 
Method G 
57740-12-2 
Method G 



1,3-pentanedioU 2-isopropyl- 

1.3- pentanediol, 2-propyl- 

1 .4- pentanediol, 2-isopropyl- 



Method D 
Method C 
Method H 
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22 



1.4-pentanedioL 2-propyl- 

1 .4- pentanedioL 3-isopropyl- 

1.5- pentanediol. 2-isopropyl- 
2,4-pentanediol. 3-propyl- 



Method H 
Method H 

90951-89-6 
Method C 



10 



15 



20 



25 



30 



35 



40 



More Preferred Isomers 




13-peotanediol, 2-isopropyl~ 


Method D 


13-pentanediol, 2-propyl- 


Method C 


1,4-pentanediol, 2-isopropyl- 


Method H 


1, 4-pentanediol, 2-propyl- 


Method H 


1,4-pentanediol, 3-isopropyl- 


Method H 


2,4-pentanediol, 3-propyl- 


Method C 


Inoperable Isomers 




1 ,2-pentanediol, 2-propyl- 




1,2-pentanediol. 2-isopropyl- 




1,4-pentanedioI, 3-propyl- 




1,5-pentanediol, 2-propyl- 




2,4-pentanediol, 3-isopropyl- 




DIMETHYLHEXANEDIOL ISOMERS 




Operable Isomers 




1,3-hexanediol, 2,2-dimethyl- 


22006-96-8 


1,3-hexanediol, 2,3-dimethyl- 


Method D 


1,3-hexanediol, 2,4-dimethyl- 


78122-99-3 


1,3-hexanediol, 2,5-dimethyl- 


Method C 


1,3-hexanediol, 3,4-dimethyl- 


Method D 


1,3-hexanedioI, 3,5-dimethyl- 


Method D 


1,3-hexanediol, 4,4-dimethyl- 


Method C 


1,3-hexanediol, 4,5-dimethyl- 


Method C 


l ,4-hexanediol, 2,2-dimethyl- 


Method F 


1 ,4-hexanediol, 2,3-dimethyl- 


Method F 


1 ,4-hexanediol, 2,4-dimethyl- 


Method G 


1 ,4-hexanediol, 2,5-dimethyl- 


22417-60-3 


1 ,4-hexanediol, 3,3-dimethyl- 


Method F 


1 ,4-hexanediol, 3,4-dimethyl- 


Method E 


1 ? 4-hexanediol, 3,5-dimethyl- 


Method H 


1 ,4-hexanediol, 4,5-dimethyl- 


Method E 


1 ,4-hexanediol, 5,5-dimethyl- 


38624-38-3 
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1 .5-hexanediol. 2.2-dimethyl- 
1 .5-hexanediol. 2.3-dimethyl- 
1 .5-hexanediol. 2.4-dimethyl- 
1, 5-hexanediol. 2.5-dimethyl- 
5 ] ,5-hexanedioI. 3.3-dimethyl- 
1, 5-hexanediol, 3.4-dimethyl- 
1.5-hexanedioh 3.5-dimethyl- 

1.5- hexanedioI, 4.5-dimethyl- 
L6-hexanediol. 2.2-dimethyl- 

1 0 1 ,6-hexanedioI. 2,3-dimethyl- 

1.6- hexanedioI, 2,4-dimethyl- 
1 ,6-hexanediol, 2,5-dimethyl- 
L6-hexanedioL 3,3-dimethyl- 
1,6-hexanediol, 3,4-dimethyl- 

1 5 2,4-hexanedioL 2.3-dimethyl- 
2,4-hexanediok 2,4-dimethyl- 
2,4-hexanedioL 2.5-dimethyl- 
2,4-hexanediol, 3 J-dimethyl- 
2,4-hexanedioh 3,4-dimethyl- 

20 2,4-hexanedioh 3.5-dimethyl- 
2,4-hexanediol, 4,5-dimethyl- 

2.4- hexanedioI. 5,5-dimethyI- 

2.5- hexanedioL 2,3-dimethyl- 
2, 5-hexanediol, 2.4-dimethyl- 

25 2,5-hexanediol, 2,5-dimethyl- 
2, 5-hexanediol, 3,3-dimethyl- 

2.5- hexanediol, 3,4-dimethyl- 

2.6- hexanediol, 3,3-dimethyl- 

30 More Preferred Isomers 

13-hexaoedioI, 2^2-dimethyl- 
13-hexanediol, 23*dimethyl- 
13-hexanedioL> 2,4-dimethyI- 

3 5 1 3-hexanedioL, 2,5-dimethy I- 
13-hexanediol, 3,4-dimetbyl- 
13-hexanediol, 3,5-dimethyl- 
13-hexanedioI, 4,4-dimethyl- 
13-hexanediol, 4,5-dimethyl* 

40 1 ,4-hexanedioI, 2*2-dimethy I- 
1,4-hexanedioI, 23-dimethyl- 
1,4-hexanediol, 2,4-dimethyl* 
1,4-hexanedioI, 2,5-dimethyl- 
1,4-hexanedioI, 33-dimethyl- 



04 



Method A 

62718-05-2 
73455-82-0 
58510-28-4 
41736-99-6 
Method A 
Method G 
Method F 
13622-91-8 
Method F 
Method F 
49623-11-2 
Method F 
65363-45-3 
26344-17-2 
29649-22-7 
3899-89-6 
42412-51-1 
90951-83-0 
159300-34-2 
Method D 
108505-10-8 
Method G 
Method G 
110-03-2 
Method H 
99799-30-1 
Method A 



22006-96-8 
Method D 
78122-99-3 
Method C 
Method D 
Method D 
Method C 
Method C 
Method H 
Method F 
Method G 
22417-60-3 
Meth d F 
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3D 



1,4-hexanedi 
1,4-hexaned 
1,4-hexaned 
1,4-hexanedi 



iol, 3,4-dimethyl- 
i I, 3,5-dimethyl- 
iol, 4,5-dimethyl- 
iol, 5,5-dimethyl- 
iol, 2,2-dimethyl- 
iol, 2,3-dimethyl- 
iol, 2,4-dimethyI- 
iol, 2,5-dimethyl- 
iol, 33-dimethyl- 
iol, 3,4-dimethyl- 
iol, 3,5-dimethyl- 
tol, 4,5-dimethyI- 
iol, 3,3-di methyl- 



Method E 
Method H 
Method E 

38624-38-3 
Method A 
62718-05-2 
73455-82-0 
58510-28-4 
41736-99-6 
Method A 
Method G 
Method F 
Method A 



5 1,5-hexaned 



1,5-hexaned 
1,5-hexanedi 
1,5-hexanedi 
1,5-hexanedi 



10 1,5-hexaned 



1,5-hexaned 

1.5- hexanedi 

2.6- hexanedi 



15 Inoperable Isomers 

1,2-hexanedioK 2J-dimethyl- 
1 ,2-hexanedioL 2,4-dimethyl- 
1,2-hexanediol, 2,5-dimethyl- 
20 1 ,2-hexanedioK 3,3-dimethyl- 
1 ,2-hexanediol, 3,4-dimethyl- 
1,2-hexanedioU 3,5-dimethyl- 
1 ,2-hexanediol, 4,4-dirnethyl- 

1.2- hexanediol, 4,5-dimethyl- 
25 1,2-hexanediol, 5,5-dimethyl- 

2.3- hexanedioI, 2,3-dimethyl- 
2,3-hexanediol, 2,4-dimethyl- 
2,3-hexanediol, 2,5-dimethyl- 
2,3-hexanediol, 3,4-dimethyl- 

30 2,3-hexanediol, 3,5-dimethyl- 
2,3-hexanediol, 4,4-dimethyl- 
2,3-hexanediol, 4,5-dimethyl- 

2.3- hexanediol, 5,5-dimethyI- 

3.4- hexanediol, 2,2-dimethyl- 
35 3,4-hexanediol, 2,3-dimethyU 

3,4-hexanediol, 2,4-dimethyl- 
3,4-hexanediol, 2,5-dimethyl- 
3,4-hexanediol, 3,4-dimethyl- 

40 ETHYLHEXANEDIOL ISOMERS 
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3/ 



More Preferred Isomers 



10 



5 



1 J-hexanedioh 2-ethyl- 
M-hexanediol, 4-ethyl- 
1,4-hexanedioI, 2-ethyl- 
1,4-hexanediol, 4-ethyl- 
l,5*hexanedioI, 2-ethyl- 
2,4-hexanedioI, 3-ethyI- 

2.4- hexanediol, 4-ethyl- 

2.5- hexanedioI, 3-ethyl- 



94-96-2 
Method C 
148904-97-6 
11 13-00-4 
58374-34-8 
Method C 
33683-47-5 
Method F 



Inoperable Isomers 

1,5-hexanediol, 4-ethyI- 
1 5 1 ,6-hexanedioi, 2-ethyl- 

1.4- hexanediol. 3-ethyl- 

1 .5- hexanediol, 3-ethyl- 

1.6- hexanedioK 3-ethyl- 
1,2-hexanediol, 2-ethyl- 

20 1 ,2-hexanediol, 3-ethyl- 

1 .2- hexanediol, 4-ethyl 

2.3- hexanedioI, 3-ethyl- 

2.3- hexanediol, 4-ethyl- 

3.4- hexanedioh 3-ethyl- 
25 1,3-hexanediol, 3-eihyl- 

METHYLHEPTANEDIOL ISOMERS 
Operable Isomers 



40 



35 



1,3-heptanediol, 2-methyl- 
1,3-heptanedioI, 3 -methyl - 
1,3-heptanediol, 4-methyl- 
1,3-heptanediol, 5-methyl- 

1 .3- heptanedioI, 6-methyl- 

1 .4- heptanedioK 2-methyI- 
1 ,4-heptanedioh 3-methyl- 
1.4-heptanediol, 4-methyl- 
1 ,4-heptanediol, 5-methyl- 

1.4- heptanediol, 6-methyl- 

1.5- heptanedioK 2-methyl- 
1,5-heptanedioI, 3-methyl- 
1,5-heptanediol, 4-methyl- 
L5-heptanediol, 5-methyl- 



109417-38-1 
165326-88-5 
Method C 
Method D 
Method C 
15966-03-7 
7748-38-1 
72473-94-0 
63003-04-3 
99799-25-4 
141605-00-7 
Meth d A 
Method A 
99799-26-5 
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1 5-heDtajiedioI 6-methvl- 


C77^A AA O 

5 /740-00-8 




1 6-heotanediol ^-methvl- 






1 6-heDtanediol 3-methvl - 


tvietnod Cj 




1 6-heotanediol 4-methvl- 

A 4 V/ 1 Aw A»/ * Ml IV u A 1 * r 1, A IV V J ATI 




5 


1 6-heDtanediol 5-methvl- 


ivici noo a 




1 .6-hentanediol 6-methvl- 


JJVZO / ~4 




2 4-heotanediol 2-methvl- 






2 4-hentanediol *>-mf*th vl- 


oyoH-iH- 1 




2 4-hentanprliol 4-mpthvl- 




10 


2 4-hentanediol S-mpth vl- 

» t 1 1L L/ kCU IwUlU 1 ( ~J iiiwiiiy 1 


ivietnod C 




2 4-hentanediol 6-methvl- 






2 5-hentanediol 2-mpthvl- 

iivpwuiwuiuu Am uiwuiy i 


14 loUD-02-9 




2 5-hpntanpdinl ^-m^thvl. 


rvietbod O 




2 5-hentanediol 4-mpthvl- 


I jo4U7-3o-4 


15 


2 5-hentanedinl S-mpthvl. 


14054J-72-5 




2,5-heptanediol, 6-methyl- 


51916-46-2 




2.6-heptanediol, 2-methyl- 


73304^8-0 




2,6-heptanediol, 3-methyl- 


29915-96-6 




2,6-heptanediol, 4-methyl- 


106257-69-6 


20 


^ 4-hpnt anpHiol ^*mpfK\/l_ 
liwjyitLiicvJUJi, j*iilwuijr 1- 


1 oVJoOU-0 




1 5-hpntanpHinl 7.m^thvi_ 


fvietood c 




^ 5-her>tAnpHir»l ^.m^thvl. 

-'■»-' llwpuUlwUlul, JMUCUiyi 


W /W-Z /-0 




^ S-hpf>tAnprHri1 d.mi>thvl. 


i J04U /-J /-J 


25 


LfllflV K I CIvi I Cvl 19UU1CI9 






1 .3-heiitan eriinl 2-mpfhvl- 


1 AOA 17 :Q 1 




U-hentiiiiedinl X.m^f hvl. 


1 A^*i*>A fid ^ 




1.3-hentanedmL 4-methvl- 




30 


U-hentanedinl ^-methvl- 


irieiDOfl U 




13-hentanedioL &»methvl- 


IVfpthfwl C 

iTlCluUQ \^ 




1 .i*h»ntam^iftl 2-methvl* 


1 SOAA.n^-7 




1.4-heDtanedioL 


774R-*^8-1 

/ / *tO"J 0- 1 




l*4*heDtanediol. 4-methvl- 




35 


l*4-heDtanedioL 5-methvl- 


UJVVJ"V*t*J 




1.4-hentanedinl. 






l*5-heDtanediol. 2*methvl- 


141605-00-7 




l*5*heptanedioi, 3-methyl- 


Method A 




1,5-heptanediol, 4-methyl- 


Method A 


40 


1,5-lieptanediol, 5-methyl- 


99799-26-5 




l,5~heptanediol, 6-methyI- 


57740-00-8 




1,6-heptanedioI, 2-methyl- 


132148-22-2 




1,6-heptanediol, 3-methyl- 


Method G 




1,6-heptanediol, 4-methyl- 


156307-84-5 
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1,6-heptanediol, 5-methyl- 


Methnrl A 


1,6-heptanediol, 6-methyl- 


5392-57-4 


2,4-heptanediol, 2-methyl- 


38836-~>6-9 


2,4-heptanedioL 3-methyl- 


6964-04- 1 


5 2,4-heptanediol, 4-methyI- 


1653^6-87-4 


2,4-heptanediol, 5-methyl- 


Methnd C 


2,4-heptanediol, 6-methyl- 


79356-9S-Q 


2,5-heptanedioI, 2-methv I- 




2,5-heptanedioI, 3-methyl- 


Method H 


1 0 2,5-heptanediol, 4-methy 1- 


156407-38-4 


2,5-heptanediol, 5-methyI- 


148843-72-5 


2,5-heptanedioI, 6-methyl- 


51916-46-2 


2,6-heptanediol, 2 -raethyl- 




2,6*heptanediol, 3-methyl- 


*.yy l j-vo-o 


1 5 2,6-heptanediol, 4-methyl- 


1 KJOZ J /-OV-O 


3,4-heptanedioK 3-methyl- 




3,5-heptanedioI, 2-methyl- 


ivieinou \^ 


3,5-heptanediol, 4-methyl- 


1 ^fx&CW 17 1 
1 JOHkj 1 - j /- j 


20 Inooerable Isomers 




1,7-heptanediol, 2-methyl- 




1,7-heptanedioI, 3-methyl- 




U-heptanediol, 4 - me thy 1- 




25 2,3-heptanediol, 2-methyl- 




2,3-heptanedioi. 3-methyl- 




2,3-heptanedioI, 4-methyl- 




2,3-heptanediol t 5-methyl- 




2,3-heptanediol, 6-methyl- 




30 3,4-heptanediol, 2-methyN 




3,4-heptanediol, 4-methy 1- 




3,4-heptanediol, 5-methyl- 




3,4-heptanediol, 6-methyl- 




1 ,2-heptanediol, 2-methyl- 




35 1 ,2-heptanedioI, 3 -methyl - 




1 ,2-heptanediol, 4-methyl- 




1,2-heptanedioI, 5-methyl- 




1,2-heptanediol, 6-methyl- 





40 

OCTANEDIOL ISOMERS 
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6H 

More Preferred Isomers 





^•4-occaneuioi 


90162-24-6 




^ f ^*ociancciioi 


4527-78-0 




AfO^OvUncQIOl 


Method A 




^ 9 /-oviaueuioi 


19686-96-5 




*?9^-4f vlaDCulOl 


24892-^5-5 




.3,o~ociaiieciioi 


24434-09-1 


1 fi 

i \J 


inopersDie isomers 






1,2-octanediol 


1117-86-8 




1,3-octanediol 


23433-05-8 




1 4— r^ftanpHifil 


51916-47-3 


1 c 
I J 


KS-octanediol 


2736-67-6 




1,6-octanediol 


4060-76-6 




1 ,7-octanedioI 


13175-32-1 




1,8-octanediol 


629-41-4 




2,3-octanediol 


e.g., 98464-24-5 


zu 


3,4-octanediol 


e.g., 99799-31-2 




3,5-octanediol 


e.g., 129025-63-4 






TABLE V 




NONANEDIOL ISOMERS 


ZD 








Chemical Name 


CAS No. 




Preferred Isomers 






2,4-pentanediol, 233,4-tetramethyl- 


19424-43-2 


30 








Ooerable Isomers 






2,4-pentanediol, 3-tertiarybutyl- 


142205-14-9 




2,4-hexanedioI, 2,5,5-trimethyl- 


97460-08-7 




2,4-hexanediol, 3,3,4-trimethyl- 


Method D 


35 


2,4-hexanediol, 3,3,5-trimethyl- 


27122-58-3 




2,4-hexanediol, 3,5,5-triroethyl- 


Method D 




2,4-hexanediol, 4,5,5-trimethyl- 


Method D 




2,5-hexanediol, 3,3 f 4-trimethyl- 


Method H 




2,5-hexanediol, 3,3,5-trimethyl- 


Method G 



40 



Inoperable Isomers 



There are over 500 inoperable isomers including the following: 
2,4-hexanediol, 2,4,5-trimethyl- 36587-81-2 



WO 97/34972 



35 



2,4-hexanedioL 2.3,5-tnmethy I-, erythro- 26344-20-7 

2.4-hexanediol. 2.3.5-trimethyl-. threo- 26343-49-7 

1 3-propanedioL 2-butyl-2-ethyl- 1 l 5-84-4 

2,4-hexanedioI. 2,3,5-tnmethyN, threo- 26343-49-7 



TABLE VI 

ALKYL GLYCERYL ETHERS, DI(HYDROXYALKYL) ETHERS AND 

GLYCERYL ETHERS 



Preferr ed Monoe/vcerol Ethers and Derivative* 
L2'propanediol, 3-(butyloxy)- f triethoxylated 
L2-propanediol 3-(butyloxy)-. tetraethoxylated 

More Pr eferred Monoglvcerol Ether« 

and Derivatives CAS ^ o 

1,2-propanediol, 3-< n- pen ty loxy)- 22636-32-4 

1,2-propanediol, 3-(2-pentyloxy)- 

1,2-propanediol, 3-(3-pentyloxy)- 

1 ^-propanediol, 3*(2-methyl-l-butyloxy> 

1,2-propanediol, 3-(iso-amyloxy)- 

1 ^-propanediol, 3-(3-methyI-2-butyloxy)- 

1.2- propanediol, 3-<cyclohexyIoxy)- 

1 ^-propanediol, 3-( 1 -cyclohex- 1 -eny loxy )- 
13- propanediol, 2-( pen t\ loxy )- 
13-propanedioI, 2-(2-pentyloxy>- 
M-propanediol, 2-{3-penty loxy )- 
13-propanedioI, 2-(2-methyl-l-butyloxy>- 

1.3- propanediol, 2-(iso-amyloxy)- 

1 3-propanedioI, 2-(3-methyl-2-buty loxy )- 
13-propanediol, 2-(cycIohexyloxy)- 
1 3-propanediol, 2-( 1 -cyclohex- 1 -eny loxy )- 
1,2-propanediol, 3-(butyloxy)-, pen taethoxy lated 
1,2-propanediol, 3-<butyloxyK hexaethoxy lated 
1 ^-propanediol 3-{butyloxy)-, heptaethoxy lated 
1 3-propanediol, 3-<butyloxy)-, octaetboxy lated 
1,2-propanediol, 3-(butyloxy)*, nonaethoxy lated 
1,2-propanediol, 3-(butyloxy)-, monopropoxylated 
1 ^-propanediol, 3-(butyloxy>, dibuty leneoxylated 
1 ^2 -propanediol, 3-(butyloxy)-, tributy leneoxylated 

More Prefe rred Dkhydroxvalkvn Ethers 
bb(2-hydroxy butyl) ether 
bi5(2-hydroxy cydopenty I) ether 
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5b 

Inoperable M noglvcerol Ethers 

L2-propanedioL 3-ethyloxy- 
1.2-propanediol. 3-propyloxy- 
1.2-propanediol. 3-isopropyloxy- 
5 L2-propanedioK 3-butyloxy- 
1,2-propanediol, 3-isobutyloxy- 
1,2-propanediol, 3-tert-butyloxy- 
K2-propanediol, 3-octyloxy- 
1 ,2-propanediol, 3-(2-ethylhexyloxy)- 
10 1,2-propanedioI, 3-(cycIopentyloxy)- 

1 ,2-propanediol, 3-( 1 -cyclohex-2-enyloxy)- 
i ,3-propanediol, 2-( 1 -cyclohex-2-enyloxy )- 

AROMATIC GLYCERYL ETHERS 

15 

Operable Aromatic Glyceryl Ethers 

1 ,2 -propanediol, 3-phenyloxy- 
1 ,2-propanediol, 3-benzyloxy- 
20 1 ,2-propanediol, 3-(2-phenylethyloxy)- 

1 .2- propanediol, 3-( 1 -phenyl-2-propanyloxy)- 

1.3- propanedioI, 2-phenyloxy- 
1,3-propanediol, 2-(m-cresyloxy)- 
1,3-propanediol, 2-(p-cresyloxy)- 

25 1 ,3-propanediol, 2-benzyloxy- 

1 ,3-propanediol, 2-(2-pheny lethyloxy)- 
1 ,3-propanediol, 2-(l-phenylethyloxy)- 

P referred Aromatic Glyceryl Ethers 

30 

1,2 -propanediol 3-phenyloxy- 
1 ,2-propanediol 3-benzyloxy- 

1 .2- propanediol, 3-(2-phenylethyloxy)- 
1, 3-propanediol, 2-(m-cresyloxy)~ 

35 1.3 -propanediol, 2-(p-cresyloxy)~ 

1.3 - propanediol, 2-benzyloxy- 
1,3-propanediol, 2-(2-phenylethyloxy)- 

P referred Aromatic Glyceryl Ethers 

40 

1,2 -propanediol, 3-phenyloxy- 
1 ,2-propanediol, 3-benzyloxy- 

1 .2- propanediol, 3-<2-pbenylethyloxy>- 

1.3 - propanediol, 2-(m-cresyIoxy)- 



4 



WO 97/34972 



PCT/US97/03374 



37 



l*3-propanediol, 2-(p-cresyloxy)- 
1,3-propanediol, 2-<2-phenyleth\ioxy)- 



TABLE VII 
ALICYCLIC DIOLS AND DERIVATIVES 



10 



15 



20 



25 



30 



35 



40 



Chemical Name 

Preferred Cvlic Diols and Derivatives 

J -isopropyl- 1 , 2-cyclobutanediol 
3-ethyl-4-methyl- 1, 2-cyclobutanediol 
3 -propyl - 1 . 2-cyclobutanediol 
3-isopropyl-l, 2-cyclobutanediol 

I -ethyl- 1 ,2-cyclopentanediol 

1.2- dimethyl-l, 2-cyclopentanediol 
l,4-dimethyl-l t 2-cyclopentanediol 

2, 4,5-trimethyl-lJ-cyclopentanediol 

3. 3 - dimethyl -U 2-cyclopentanediol 

3. 4- dimethyl-l ,2-cyclopentanediol 

3. 5- dimethyl-l, 2-cyclopentanediol 

3- ethyl-l, 2-cyclopentanediol 

4. 4-dimethyl- 1, 2-cyclopentanediol 

4- ethyl - / , 2-cyclopentanediol 

IJ-bis(hydroxymethyl)cyclohexane 
1 ,2-bis(hydroxymethyl)cyctohexane 

1. 2- dimethyl-l. 3-cyclohexanediol 

1. 3- bis(hydroxymethyl)cyctohexane 
1, 3-dimethyl-l, 3-cyclohexanediol 

1. 6- dimethyl-], 3-cyclohexanediol 
1 -hydroxy-cyclohexaneethanol 

1 -hydroxy-cyclohexanemethanol 
1 -ethyl- 1 . 3-cyclohexanediol 

1 - methyl- 1, 2-cyclohexanediol 

2. 2 -dimethyl- A 3-cyclohexanediol 

2. 3- dimethyl- 1, 4-cyclohexanediol 

2. 4- dimethyl- 1 3-cyclohexanediol 

2. 5- dimethyl-l, 3-cyclohexanediol 
Z 6-dimethyl- 1 4-cyclohexanediol 

2 - ethyl- /, 3-cyclohexanediol 
2-hydroxycyclohexaneethanol 
2-hydroxyethyl- 1 -cyclohexanol 



CAS No. 



59895-32-8 



42 J 13-90-6 

67396-17-2 
33046-20-7 
89794-56-9 

89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
128749-93-9 
164713-16-0 
40894-17-5 
15753-47-6 
10601-18-0 
52718-65-7 
114693-83-3 
70156-82-0 



34958-42-4 

155433-88-8 

24682-42-6 
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5% 



2- hydroxymethylcyclohexanol 

3- hydroxyeth\ 7- 1 -c\ clohexanol 
3-hydroxycyclohexaneethanol 

3- hydroxymethylcyclohexanol 
5 3-methyl-L 2-cyclohexanediol 

4. 4- dimethyl- 1 .3-cyclohexanediol 

4. 5 - dime thy l- I . 3 -cyclohexanediol 

4. 6- dimethyl-l \ 3 -cyclohexanediol 

4- ethyl-l t 3-cyclohexanediol 

1 0 4-hydroxyethyl- 1 -cyclohexanol 
4-hydroxymethylcyclohexanol 

4- methyl-l, 2-cyclohexanediol 

5, 5-dimethyl-l, 3-cyclohexanediol 

5- ethyl-L 3-cyclohexanediol 

15 

/ , 2-cycloheptanediol 
2-methyl-l, 3-cycloheptanediol 
2-methyl- 1, 4-cycloheptanediol 

4- methyl-L 3-cycloheptanediol 
20 5-methyl-L 3-cycloheptanediol 

5- methyl-l, 4-cycloheptanediol 

6- methyl-L 4-cycloheptanediol 



89794-52-5 

86576-87-6 

23477-91-0 
14203-50-0 

16066-66-3 



33893-85-5 
23832-27-1 
51335-83-2 



108268-28-6 
101375-80-8 



90201-00-6 



/. 3-cyclooctanediol 
25 A 4-cyclooctanediol 
L 5-cyclooctanediol 



101935-36-8 
73982-04-4 
23418-82-8 



30 



35 



1 1 2-cyclohexanediol 
1 , 2-cyclohexanediol 
L 2-cyclohexanediol 
L 2-cyclohexanediol 
1, 2-cyclohexanediol 
L 2-cyclohexanediol 
1, 2-cyclohexanediol 
1, 2-cyclohexanediol 
1, 2-cyclohexanediol 
l t 2-cyclohexanediol 
1, 2-cyclohexanediol 
1, 2-cyclohexanediol 



diethoxylate 

triethoxyiate 

tetraethoxylate 

pentaethoxylate 

hexaethoxylate 

heptaethoxylaie 

octaethoxylate 

nonaethoxylate 

monppropoxylate 

monobutylenoxylate 

dibutylenoxylate 

tributylenoxylate 



40 
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Chemical Name 

More Preferred Cvlic Diols and Derivative* 

l-isopropyl-l,2-cyclobutanediol 
3-ethyl-4-methyl-l,2-cyclobutanediol 
3-propyl-l,2-cyclobutanediol 
3-isopropyl-l,2-cyclobutanediol 

l-ethyl-l,2-cyciopentanedio) 
l,2-dimethy!-l<,2-cyclopentanedioi 
1 ,4-di methy I- 1 J-cyclopentanediol 
3*3-dimethyI-l,2-cyclopentanediol 

3.4- dimethyl-l,2-cyclopentanedioI 

3.5- dimethyi-l,2-cyclopentanediol 

3- ethyl-l,2-cyclopentanedioI 
4,4-dimethyl-l*2-cyclopentanediol 

4- ethy I- 1 ,2-cy clopentanediol 

1 J-bis(hydroxymethyl)cycIohexane 
U-bis(hydroxymethyl)cyclohexane 
1 J -dimethyl- 1 ,3-cyclohexanediol 
l*3-bis(hydroxy methy l)cy ciohexane 
1-hydroxy-cyclohexanemethanol 
1 -methyl- 1 J-cy clohexanediol 
3-hy droxy methy Icy clohexanol 

3- methyl-1^2-cyclohexanedioI 

4.4- dimethy I- 1 3-cy clohexanediol 

4 .5- dimethy 1-1 3-cy clohexanediol 

4.6- dimethyl-13~<ryciohexanediol 

4- ethy I- 1 3-cyclohexanediol 
4-hydroxy ethy I- 1 -cyciohexanol 
4-bydroxymethylcycIohexanol 
4-methy I- 1 >2-cy clohexanediol 

1,2-cycloheptanediol 



CAS No. 



59895-32-8 



42113-90-6 

67396-17-2 
33046-20-7 
89794-56-9 
89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
15753-47-6 
52718-65-7 

23477-91-0 
14203-50-0 

16066-66-3 



33893-85-5 
23832-27-1 

108268-28-6 



1 *2-cyclohexanediol, 
l*2-cy clohexanediol, 
1 >2-cy clohexanediol, 
1 >2-cycIohexanediol, 
1 ,2-cyclohexanediol, 
lv2-cyc!oh xanediol, 
1 >2-cyclohexanediol, 



pentaethoxylate 

hexaethoxylate 

heptaethoxylate 

octaethoxylate 

nonaethoxyiate 

monopropoxylate 

dibutylen xylate 
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MO 



diols: 



The unsaturated alicyclic diols include the following known unsaturated 



Operable Unsaturated Alicvclic Diols 
Chemical Name 



CAS No. 



1 ,2-CyclobutanedioK l-ethenyI-2-ethyl- 58016-14-1 

3-Cyclobutene-1.2-diol, 1,2,3,4-tetramethyl- 901 12-64-4 

3-Cyclobutene- 1 ,2-diol, 3,4-diethy I- 1 42543-60-0 

3-Cyclobuiene- 1 ,2-diol, 3-( 1 , 1 -dimethy lethy 1)- 1 42543-56-4 

3-Cyclobutene- 1 .2-diol, 3-buty 1- 1 42543-55-3 

1 ,2-Cyclopentanediol, 1 ,2-dimethyl-4-methy lene- 1 03 1 50-02-3 

1 ,2-Cyclopentanediol, 1 -ethyl-3-methylene- 903 1 4-52-6 

K2-CyclopentanedioL 4-( 1 -propeny 1) 128173-45-5 

3-Cyclopentene-l,2-diol, 1-ethy 1-3 -methyl- 903 14-43-5 

1 ,2-Cyclohexanediol, 1 -etheny 1- 134134-1 6-0 

1 ,2-Cyclohexanediol, 1 -methy I-3-methy lene- 98204-78-5 

1 ,2-Cyclohexanediol, 1 -methy l-4-methy lene- 133358-53-9 

1 ,2-Cyclohexanediol, 3-ethenyl- 553 1 0-5 1 -5 

1 ,2-Cyclohexanediol, 4-ethenyl- 85905- 1 6-4 

3-Cyclohexene- 1 ,2-diol, 2,6-dimethyl- 8 1 969-75-7 

3- Cyclohexene-l,2-diol, 6,6-dimethyl- 61875-93-2 

4- Cyclohexene-l ,2-diol, 3,6-dimethyi- 1 56808-73-0 
4-Cyclohexene- 1 ,2-diol, 4,5-dimethy 1- 154351 -54-9 

3- Cyclooctene- 1 ,2-diol 1 702 1 1 -27-5 

4- Cyclooctene- 1 ,2-diol 1 2479 1-61-3 

5- Cyclooctene- 1 ,2-diol 1 1 7468-07-2 

Inoperable Unsaturated Cyclic Diols 

1 ,2-Cyclopentanediol, 1 -( 1 -methy lethenyl)- 6 1 447-83-4 

1 .2- Propanediol, 1 -cyclopentyl- 55383-20-5 

1 .3- Cyclopentanediol, 2-< 1 -methylethy lidene)- 6565 1 -46-9 
1,3-Propanediol, 2-(l-cyclopenten-l-yl)- 77192-43-9 
1 ,3 -Propanediol, 2-(2-cyclopenten-l-yl)- 25462-3 1-1 

1 ,2-Ethanediol, 1 -( 1 -cyclohexen- 1 -y 1)- 151 674-6 1 -2 

1 ,2-Ethanediol, 1 -(3-cyclohexen-l -yl) 640 1 1 -53-6 

2-Cyclohexene-l ,4-diol, 5,5-dimethyl- 147274-55-3 

4-Cyclohexene- 1 ,3-diol, 3,6-dimethyl- 12771 6-90-9 
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1.3-Cycloheptanediol. 2-methylene- 132292-67-2 

5-Cycloheptene-l.3-diol. 1 -methyl- 160813-33-2 

5-Cycloheptene-1.3-diol. 5-methyl- 160813-32-1 

2-Cyclooctene- 1 ,4-dioI 37996-40-0 



TABLE VIII 
C3C7DIOL ALKOXYLATED DERIVATIVES 

10 

In the following tables. "EO" means polyethoxylates. i.e., -(CH 2 CH 2 0) n H; Me- 
E n means methyl-capped polyethoxylates -(CH 2 CH 2 0) n CH3 ; "2(Me-En)" means 2 Me- 
En groups needed; "PO" means polypropoxylates, -(CH(CH 3 )CH 2 0) n H ; "BO" means 
polybutyleneoxy groups. (CH(CH 2 CH 3 )CH 2 0) n H ; and "n-BO" means poly(n- 
15 butyleneoxy) or poly(tetramethylene)oxy groups -(CH 2 CH 2 CH 2 CH 2 0) n H. The 
indicated alkoxylated derivatives are all operable and those that are preferred are in bold 
type and listed on the second line. Non-limiting, typical synthesis methods to prepare the 
alkoxylated derivatives are given hereinafter. 



TABLE VTIIA 



Base Material^ 


Base 
Material 

CAS No. 


EOs 


l(Me-En) 


2(Me-En) 


POs 


n-BO's 


BO's 






(b) 


(c) 


(d) 


(e) 


(0 


(g) 


1 ,2-propanediol (C3) 


57-55-6 






1-4 
3-4 


4 






1.2-propanediol, 
2-methyl- (C4) 


55S-43-0 




4-10 
£-10 




3 




1 


1,3 -propanediol (C3) 


504-63-2 






6-8 
8 


5-6 
6 






1 ,3-propanediol, 
2,2 -diethyl- (C7) 


115-76-4 


1-7 
4-7 






1 


1-2 
2 




1 ,3-propanediol, 

2,2-dimethyl- (C5) 


126-30-7 






1-2 


3-4 
4 






1 ,3-propanediol, 2-< 1- 
methylpropyl)- (C7) 


33673-01-7 


1-7 
4-7 






1 


1-2 
2 




1,3 -propanediol, 2-{2- 
methylpropyl)- (C7) 


26462-20-8 


1-7 
4-7 






1 


1-2 
2 




1,3 -propanediol, 
2 -ethyl- (C5) 


2612-29-5 




6-10 
9.10 


1 


3 






1 ,3-propanediol, 2- 
ethyl-2-methyl- (C6) 


77-84-9 




1-6 
3-6 




2 






1,3 -propanediol, 

2-isopropyl- (C6) 


2612-27-3 




1-6 
3-6 




2 




1 
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1 ,3-propanedioL 
2-methyl- (C4) 


2163-42-0 






2-5 
4-5 


4-5 
5 




2 


1 .3 -propanediol. 2- 
meth v 1-2 - isopropy 1- 
(C7) 


2109-23-1 


2-9 
6-9 






1 


1- 3 

2- 3 




1,3 -propanediol, 2- 
methyI-2-propyi- (C7) 


78-26-2 


1-7 
4-7 






1 


1-2 
2 




1 ,3 -propanediol. 
2-propyl- (C6) 


2612-28-4 




1-4 




2 




1 



— —^w^^ **» uuo aim luiiuwin^ i auici v in cue an 

operable, the generic limits being listed on the first line, and those that are preferred are in 
bold type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the one 
methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each of 
the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CHiCH^CHiO) groups in the 
polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) groups in 
the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) groups in 
the polybutoxylated derivative. 



TABLE VfflB 



Base Material 3 ) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


2(Me-En) 


PO's 


n-BO's 


BO's 






(b) 


(c) 


(d) 


(e) 


(0 


(g) 


1,2-butanediol (C4) 


584-03-2 




2-8 
6-8 




2-3 




1 


1.2- butanediol, 

2.3- dimethyl- (C6) 


66553-15-9 


1- 6 

2- 5 








1-2 
1 




1,2-butanediol, 
2-ethyl- (C6) 


66553-16-0 


1-3 








1 




1 ,2-butanediol, 
2-methyl- (C5) 


41051-72-3 




1-2 




1 






1 .2- butanediol, 

3.3- dimethyl- (C6) 


59562-82-2 


1- 6 

2- 5 








1-2 
1 




1 ,2-butanediol, 
3-methyl- (C5) 


50468-22-9 




1-2 




1 






1,3-butanediol (C4) 


107-88-0 






3-6 
5-6 


5 




2 
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1 .3-butanedioL 2. 
2.3-tnmethyl- (C7) 


16343-75-2 




1-3 




1-2 
2 






1 J-butanediol. 2, 
2-dimethyl- (C6) 


76-35-7 




3-8 
6-8 




3 






] .3-butanediol. 
2.3-dimethyl- (C6) 


24893-35-4 




3-8 
6-8 




3 






1 .3-butanediol, 
2-ethyI- (C6) 


66553-17-1 




1-6 
4-6 




2 to 3 




1 


1 ,3-butanedioL 2- 
ethyI-2-methyl- (C7) 


Method C 




1 




1 


2-4 
3 




1, 3-butanediol, 2- 
ethyl-3-methyl- (C7) 


68799-03-1 




1 




1 


2-4 
3 




1 ,3-butanediol, 
2-isopropyI- fC7) 


66567-04-2 




1 




1 


2-4 
3 




U-butanediol, 
2-methyl- (C5) 


684-84-4 






1- 3 

2- 3 


4 






U-butanediol, 
2-propyl- (C7) 


66567-03-1 


2-9 
6-8 






1 


1- 3 

2- 3 




1 ,3-butanediol, 
3-methyl- (C5) 


2568-33-4 






1- 3 

2- 3 


4 






1,4-butanediol (C4) 


1 10-63-4 






2- 4 

3- 4 


4-5 
4-5 






1,4-butanediol, 2, 
2,3-tnmethyl- (C7) 


162108-60-3 


2-9 
6-9 






1 


1- 3 

2- 3 




1,4-butanediol, 
2,2-dimethyl- (C6) 


32812-23-0 




1-6 
3-6 




2 




1 


1,4-butanediol, 
2J-dimethyl- (C6) 


57716-80-0 




1-6 
3-6 




2 




1 


1,4-butanediol, 
2-ethyl- (C6) 


57716-79-7 




1-4 




2 




1 


1,4-butanediol, 2- 
ethyl-2-methyl- (C7) 


76651-98-4 


1-7 
4-7 






1 


1-2 
2 




l,4-butanedioI t 2- 
ethyl-3-methyl- (C7) 


66225-34-1 


1-7 
4-7 






1 


1-2 
2 




1 ,4-butanediol, 
2-isopropyl- (C7) 


39497-66-0 


1-7 
4-7 






1 


1-2 
2 




i , 4 +-uuianeoioi, 
2-methyl- (C5) 


2938-98-9 




6-10 
9-10 


I 


3 




1 


1,4-butanediol, 
2-propyl- (C7) 


62946-68-3 


1- 5 

2- 5 








1-2 
1 




1,4-butanediol, 3- ] 
ethyl- 1 -methyl- (C7) 


Method F 


2-9 
6-8 






1 


1- 3 

2- 3 




2,3-butanedioI(C4) i 


513-85-9 




6-10 
9-10 


1 


3-4 




i 


2,3-butan diol, 
2 J-dimethyl- (C6) 


76-09-5 


3-9 
7-9 






1 


1- 3 

2- 3 
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|2.3-butanediol. 


5396-58-7 




1-5 








1 2-methyl- (C5) 






2-5 




2 


! * 1 



15 



. . J » ihu,w vptiauic. mc generic 

limits being listed on the first line, and those that are preferred are in bold type and listed 
on the second line. 

(b) The numbers in this column are average numbers of (CH2CH->0) groups in the 
polyeihoxylated derivative. 

(c) The numbers in this column are average numbers of (CH 2 CH->0) groups in the one 
methyl-capped polyethoxylate substituant in each derivative." 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each of 
the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH20) groups in the 
polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) groups in 
the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH^O) groups in 
the polybutoxylated derivative. 



TABLE VIIIC 



Base Material* 3 ) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


2(Me-En) 


POs 


o-BO's 


BO's 






(b) 


(c) 


(d) 


(e) 


(0 


(g) 


1,2-pentanediol 
(C5) 


5343-92-0 


3-10 
7-10 






1 


2-3 
3 




1,2-pentanediol, 
2-methyl- (C6) 


20667-05-4 


1-3 








1 




1 ,2-pentanediol, 
3-methyl- (C6) 


159623-53-7 


1-3 








1 




1 ,2-pentanediol, 
4-methyl- (C6) 


72110-08-8 


1-3 








1 




1,3-pentanediol 
(C5) 


3174-67-2 






1-2 


3-4 






1,3-pentanediol, 
2,2-dimethyl- (C7) 


2157-31-5 




1 




1 


2-4 
3 




1 ,3-pentanediol, 
2,3-dimethyl- (C7) 


66225-52-3 




1 




1 


2-4 
3 




1 .3- pentanediol, 

2.4- dimethyl- (C7) 


60712-38-1 




1 




1 


2-4 
3 




1 ,3-pentanediol, 
2-ethyl- (C7) 


29887-11-4 


2-9 
6-8 






1 


1- 3 

2- 3 




1 ,3-pentanediol, 
2-methyl- (C6) 


149-31-5 




1-6 
4-6 




2-3 




1 


1.3- pentanediol, 

3.4- dimethyl- (C7) 


129851-50-9 




1 




1 


2-4 
3 
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MS 



1 .3-pentanedioL 
3-methyl- (C6) 


33879-72-0 | 


1-6 
4-6 




2-3 




I 


! .3-pentanediol. 
4.4-dimethvl- <C7) 


30458-16-3 




I 




1 


2-4 
3 




l.3-pentanediol, 
4-methyl- (C6) 


54876-99-2 




1-6 
4-6 




2-3 




i 


1.4-pentanediol 

(C5) 


626-95-9 






1-2 


3-4 






1 ,4-pentanediol, 
2,2-dimethyl- (C7) 


Method F 




1 




1 


2-4 
3 




I t 4-pentanediol, 
2,3-dimethyl- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2.4-dimethyI- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2-methyl- (C6) 


6287-17-8 




f 4-6 




2-3 




I 


1 ,4-pentanediol, 
3 J-dimethyl- (C7) 


81887-62-9 




1 




1 


2-4 
3 


-j 


1,4-pentanediol, 
3.4-dimethyl- (CD 


63521-36-8 




1 




1 


2-4 
3 




1,4-pentanediol, 
3-methyl- (C6) 


26787-63-3 




1-6 
4-6 




2-3 




1 


K4-pentanediol, 
4-methyl- (C6) 


1462-10-8 




1-6 
4-6 




2-3 




I 


1,5-pentanediol 
(C5) 


1 1 1-29-5 




4-10 
8-10 


1 


3 






1,5-pentanediol, 
2,2-dimethyl- (C7) 


3121-82-2 


1-7 
4-7 






1 


1-2 
2 




1 ,5-pentanedioi, 
2,3-dimethyl- (C7) 


81554-20-3 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2,4-dimethyl- (C7) 


2121-69-9 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2-ethyl- (C7) 


14189-13-0 


1- 5 

2- 5 








1-2 
1 




1,5-pentanediol, 
2-methyl- (C6) 


42856-62-2 




1-4 




2 






1 .5-oentanediol 
3J-dimethyl- (C7) 


53120-74.4 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
3-methyl- (C6) 


4457-71-0 




1-4 




2 






2,3-pentanediol < 

(C5) 


42027-23-6 




1-3 




2 






2,3-pentanediol, 
2-methyl- (C6) 


7795-80-4 


1-7 
4-7 






1 


1-2 
2 




2,3-pentanediol, t 
3-methyl- (C6) 


>352 1-37-9 


1-7 
4-7 






1 


1-2 
2 
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2.3-pentanediol, 
4-methyl- (C6) 


7795-79-1 


1-7 
4-7 






1 


1-2 
2 




2.4-pentanediol 
(C5) 


625-69-4 






1- 4 

2- 4 


4 






2.4-pentanediol, 
2.3-dimethyl- (C7) 


24893-39-8 




1- 4 

2- 4 




2 






2.4-pentanediol, 
2,4-dimethyi- (CI) 


24892-49-7 




1- 4 

2- 4 




2 






2,4-pentanedioL 
2-methyl- (C6) 


107-41-5 




5-10 
8-10 




3 






2,4-pentanediol, 
3.3-dimethyl- (C7) 


24892-50-0 




1- 4 

2- 4 




2 






2.4-pentanediol, 
3-methyl- (C6) 


Method H 




5-10 
8-10 




3 
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limits being listed on the first line, and those that are preferred are in bold type and listed 
on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the one 
methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each of 
the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH20) groups in the 
polypropoxylated derivative. 

(f) The numbers in this column are average numbers of (CH2CH2CH2CH2O) groups in 
the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) groups in 
the polybutoxylated derivative. 



TABLE VIIID 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


POs 


D-BO's 


BO's 






(b) 


(c) 


(e) 


(0 


(g) 


1,3-hexanediol (C6) 


21531-91-9 




1- 5 

2- 5 


2 




1 


1 ,3-hexanediol, 2-methyl- 
<C7) 


66072-21-7 


2-9 
6-8 




1 


1- 3 

2- 3 


1 


1,3-hexanediol, 3-methyl- 
(C7) 


Method D 


2-9 
6-8 




1 


1- 3 

2- 3 




1 ,3-hexanediol, 4-methyl- 
(C7) 


Method C 


2-9 
6-8 




1 


1- 3 

2- 3 




1 ,3-hexanediol, 5-methyl- 
(C7) 


109863-14-1 


2-9 
6-8 




1 


1- 3 

2- 3 
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1 .4-he\anediol (C6) 


16432-53-4 




1- 5 

2- 5 


2 




1 


L4-he\anediol. 2-methyi- 

(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1 .4-he\anedioL 3-methyi- 
(C7) 


66225-36-3 


2-9 
6-8 




I 


1- 3 

2- 3 




1 ,4-hexanedioL 4-methyl- 
(C7) 


40646-08-0 


2-9 
6-8 




1 


1- 3 

2- 3 




L4-hexanediol, 5-methyi- 
(C7) 


38624-36-1 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol (C6) 


928-40-5 




1- 5 

2- 5 


2 




1 


1,5-hexanedioi, 2-methvl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol 3-methyl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hexanediol, 4-methyJ- 
(C7) 


66225-37-4 


2-9 
6-8 




1 


1- 3 

2- 3 




1 .5-hexanediol, 5 -methyl - 
(C7) 


1462-1 1-9 


2-9 
6-8 




1 


1- 3 

2- 3 




1,6-hexanediol (C6) 


629-1 1-8 




1-2 


1-2 


4 




1,6-hexanedioi, 2-methyl- 
(C7) 


25258-92-8 


1- 5 

2- 5 






1-2 
1 




1,6-hexanediol, 3-methvl- 
(C7) 


4089-71-8 


1- 5 

2- 5 






1-2 
1 




2,3-hexanediol (C6) 


617-30-1 


1- 5 

2- 5 






1-2 
1 




2,4-hexanediol (C6) 


19780-90-6 




3-8 
5-8 


3 






2,4-hexanedioL 2-methyl- 
(C7) 


66225-35-2 




1-2 


1-2 






2,4-hexanedioU 3-methyi- 
(C7) 


116530-79-1 




1-2 


1-2 






2,4-hcxanediol, 4-methyi- 
(C7) 


38836-25-8 




1-2 


1-2 






2,4-hexanedioi, 5-methyl- 
(C7) 


54877-00-8 




1-2 


1-2 






2,5-hexanediol (C6) 


2935-44-6 




3-8 
5-8 


3 






2,5-hexanediol, 2-methyl- 
(C7) 


29044-06-2 




1-2 


1-2 






2 t 5-hexanedioi, 3-methyl- 
(C7) 


Method H 




1-2 


1-2 






3,4-hexanediol (C6) < 


>22-I7-8 


1- 5 

2- 5 






I 
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(a) The number of indicated alkoxylated groups in this Table are all operable, the ceneric 
limits being listed on the first line, and those that are preferred are in bold type and~listed 
on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the one 
methyl-capped polyethoxylate substituant in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH20) groups in the 
polypropoxylated derivative. 

(0 The numbers in this column are average numbers of (C^C^CFbCH-jO) groups in 
the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) groups in 
the polybutoxylated derivative. 

TABLE VIIIE 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


PO's 


n-BO's 






(b) 


<c) 


(e) 


(0 


1,3-heptanediol (C7) 


23433-04-7 


1-7 
3-6 






1-2 
2 


1,4-heptanediol (C7) 


40646-07-9 


1-7 
3-6 






1-2 
2 


1,5-heptanediol (C7) 


60096-09-5 


1-7 
3-6 






1-2 
2 


1,6-heptanediol (C7) 


13175-27-4 


1-7 
3-6 






1-2 
2 


1 ,7-heplanediol (C7) 


629-30- 1 


1-2 






1 


2,4-heptanediol (C7) 


20748-86-1 


3-10 
7-10 


1 




3 


2,5-heptanediol (C7) 


70444-25-6 


3-10 
7-10 


1 




3 


2,6-heptanedioI (C7) 


5969-12-0 


3-10 
7-10 


1 




3 


3,5-hepttnediol (C7) 


86632-40-8 


3-10 
7-10 


1 




3 
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limits being listed on the first line, and those that are preferred are in bold type and listed 
on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polyethoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the one 
methyl-capped polyethoxylate substituant in each derivative. 
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(e) The numbers in this column are average numbers of (CH(CH 3 )CH^O) groups in the 
polypropoxyiated derivative. 

(ft The numbers in this column are average numbers of (CH^CHoCH 2 CI-hO) groups in 
the polytetramethyleneoxylated derivative. ~ *~ 

Table IX 
AROMATIC mors 

Suitable aromatic diols include: 



Chemical Name 

Operable Aromatic Diols 

I -phenyl- 1 ,2-ethanediol 
1 -phenyl- 1 ,2-propanediol 

2- phenyl- 1 .2-propanediol 

3- phenyl- 1 ,2-propanediol 

1 -(3-methy lpheny 1)- 1 ,3-propanediol 
1 -(4-methylpheny r> 1 ,3-propanediol 

2 - methyl- 1 -phenyl- 1 J-propanediol 
1 -phenyl- 1 ,3-butanediol 

3- phenyl- 1 ,3-butanediol 
1 -phenyl- 1 .4-butanediol 
2-phenyl- 1 ,4-butanediol 
1 -phenyl-2,3-butanediol 

Preferred Aromatic Diols 

1 -phenyl- 1. 2-ethanediol 

1 - phenyl-!, 2-propanediol 

2 - phenyl- 1 , 2-propanediol 

3- phenyl- L 2-propanediol 

1- (3-methylpherxyl)- 1, 3 -propanediol 
J -( 4-methylpheny 3-propanediol 

2- methyl-l -phenyl- 1, 3-propanediol 
1 -phenyl- 1 ,3-butanediol 

3- phenyl- 1, 3-butanediol 

1 - phenyl- 1, 4-butanediol 

More Preferred Aromatic Diols 

1 -phenyl- 1 ^-propanediol 

2- pheny I- 1 ^-propanediol 

3- phenyl- 1 ^-propanediol 



CAS No. 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 

95840-73-6 

169437-68-7 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 



1855-09-0 

87760-50-7 

17131-14-5 
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l-(3-meth> (phenyl)- 13-pr panedi I 

1- (4-methylphenyl)-13- P r panediol 

2- methyl-l-phenyl-I3-propanediol 

3- phenyl-l 3-butanediol 

1- phenyl-l,4-butanediol 

Inoperable Aromatic Diols 

1 -phenyl- 1 .3 -propanediol 

2- phenyl- 1 ,3 -propanediol 
1 -phenyl- 1 .2-butanediol 

2- phenyl- 1 ,2-butanediol 

3- phenyl- 1 ,2-butanedioI 

4- phenyl- 1 ,2-butanediol 
2-phenyl- 1 J-butanediol 
4-phenyl- L3-butanediol 
2-phenyl-2,3-butanedioI 

X. principal solvents which are homologs, or analogs, of the above structures where 
the total number of hydrogen atoms is increased by the addition of one, or more additional 
CH 2 groups, the total number of hydrogen atoms being kept at the same number by 
introducing double bonds, are also useftil with examples including the following known 
compounds: 



TABLE X 

EXAMPLES OF UNSATURATED COMPOUNDS 



Oner-able Unsaturated Diols 




1 ,3-Propancdiol, 2,2-di-2-propenyl- 


55038-13-6 


1,3-Propanediol, 2-(l-pentenyl)- 


138436-18-7 


1 ,3-Propanediol, 2-(2-methyl-2-propenyl)-2-(2-propeny 1)- 


121887-76-1 


1 ,3-Propanediol, 2-<3-methyl- 1 -butenyl)- 


138436-17-6 


1,3-Propanediol, 2-(4-pentenyl)- 


73012-46-1 


1 ,3-Propanediol, 2-ethyl-2-(2-methyl-2-propenyl> 


91367-61-2 


1 ,3-Propanediol, 2-ethyl-2-(2-propenyl)- 


27606-26-4 


1 ,3-Propanediol, 2-methyl-2-(3-methyl-3-butenyl)- 


132130-95-1 


1 ,3-Butanediol, 2.2-diallyl- 


103985-49-5 


1 ,3-Butanediol, 2-( 1 -ethyl- 1 -propenyl)- 


116103-35-6 


1 ,3-Butanediol. 2-(2-butenyl)-2-methyl- 


92207-83-5 


1 ,3-Butanediol, 2-(3-methyl-2-butenyl)- 


98955-19-2 


1 ,3-Butanediol, 2-ethyl-2-(2-propenyl)- 


122761-93-7 


1 ,3-Butanediol, 2-methyl-2-(.l -methyl-2-propenyl)- 


141585-58-2 



51699-43-5 

159266-06-5 

139068-60-3 

68330-54-1 

136173-88-1 



154902-08-6 

157008-55-4 

141505-72-8 

143615-31-0 

103941-94-2 

81096-91-5 

138432-94-7 
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1 .4-Butanediol. 2.3-bis( 1 -methy lethylidene)- 
1 .4-Butanedioi. 2-(3-methyl-2-butenyI)-3-methylene- 
2-Butene- 1 .4-diol. 2-( 1 . 1 -dimethylpropyl)- 
2-Butene-l .4-dioL 2-( 1 -methy tpropyl)- 
2-Butene-l. 4-diol. 2-butvl- 



1,3-PentanedioI 

1.3- Pentanediol. 2 

1.4- PentanedioI, 3 

1.5- PentanedioL 2 
1.5-Pentanediol. 2 
1,5-Pentanediol. 2 
1,5-Pentanediol. 2 
2,4-Pentanediol. 3 
4-Pentene-1.3-dioI 
4-Pentene-l,3-diol 



-ethenyl-3-ethyl- 
■ethenyI-4.4-dimethyl- 
-methyl-2-(2-propenyl)- 
-(1-propeny!)- 
-(2-propenyl)- 
-ethylidene-3-methyl- 
-propylidene- 
ethylidene-2,4-dimethyl 
, 2-(U-dimethylethyl)- 
L 2-ethyl-2 1 3-dimethyl- 



1 .4- Hexanediol. 4-ethyI-2-methylene- 
L5-Hexadiene-3,4-diol, 2,3,5-trimethyl- 

1 .5- Hexadiene-3,4-diol, 5-ethyl-3-methyl- 

1 .5- Hexanediol, 2-( 1 -methylethenyl)- 

1 .6- Hexanediol, 2-ethenyl- 

1 -Hexene-3. 4-diol, 5,5-dimethyl- 

1- Hexene-3.4-diol, 5,5-dimethyl- 

2- Hexene-l ,5-diol T 4-ethenyl-2,5-dimethyl- 

3- Hexene- 1 ,6-diol, 2-ethenyl-2,5-dimethyl- 
3-Hexene-l,6-diol, 2-ethyl- 

3- Hexene-l,6-diol, 3,4-dimethyI- 

4- Hexene-2,3-diol, 2,5-dimethyI- 

4- Hexene-2,3-diol, 3,4-dimethyl- 

5- Hexene- 1 ,3-diol, 3-(2-propenyI)- 
5-Hexene-2,3-diol, 2,3-dimethyl- 
5-Hexene-2 ,3-diol, 3,4-dimethyl- 
5-Hexene-2J-dioK 3,5-dimethyl- 
5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyl- 

1 .4- Heptanediol, 6-methyI-5-methylene- 

1 .5- Heptadiene-3,4-diol, 2,3-dimethyl- 
1 ,5-Heptadiene-3,4-diol, 2.5-dimethyl- 
1 ,5-Heptadiene-3,4-diol, 3.5-dimethyl- 
1 ,7-Hepianediol, 2,6-bis(methylene)- 
1,7-Heptanediol, 4-methylene- 
l-Heptene-3,5-diol, 2,4-dimethyl- 
l-Heptene-3,5-diol, 2,6-dimethyl- 



52127-63-6 
115895-78-8 
91154-01-7 
91 154-00-6 
153943-66-9 

104683-37-6 

143447-08-9 

139301-86-3 

84143-44-2 

134757-01-0 

42178-93-8 

58203-50-2 

88610-19-9 

109788-04-7 

90676-97-4 

66950-87-6 

18984-03-7 

18927-12-3 

96802-18-5 

66747-31-7 

169736-29-2 

120191-04-0 

70101-76-7 

112763-52-7 

84143-45-3 

125032-66-8 

13295-61-9 

135367-17-8 

74693-24-6 

154386-00-2 

135096-13-8 

134626-63-4 

155751-24-9 

100590-29-2 

18927-06-5 

22607-16-5 

18938-51-7 

139618-24-9 

71370-08-6 

155932-77-7 

132157-35-8 
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l-Heptene-3.5-diol. 3-ethenyI-5-methyl 


61841-10-9 




l-Heptene-3.5-dioL 6.6-dimethyI- 


109788-01-4 




2.4-Heptadiene-2.6-dioL 4,6-dimethyI- 


102605-95-8 




2.5-Heptadiene- 1 .7-diol. 4.4-dimethyl- 


162816-19-5 


5 


2.6-Heptadiene- 1 ,4-dioI, 2.5.5-trimethy 1- 


115346-30-0 




2-Heptene- L4-diol. 5.6-dimethyl- 


103867-76-1 




2-Heptene- 1.5-diol, 5-ethyI- 


104683-39-8 




2-Heptene-L7-diol, 2-methyI- 


74868-68-1 




3-Heptene-L5-dioK 4,6-dimethyl- 


147028-45-3 


10 


3-Heptene- 1 ,7-diol, 3-methyl-6-methylene- 


109750-55-2 




3-Heptene-2,5-dioK 2,4-dimethyl- 


98955-40-9 




3-Heptene-2.5-diol, 2,5-dimethyI- 


24459-23-2 




3-Heptene-2.6-dioL 2.6-dimethyl- 


160524-66-3 




3-Heptene-2,6-dioL 4,6-dimethyl- 


59502-66-8 


15 


5-Heptene-K3-dioL 2,4-dimethyl- 


123363-69-9 




5-Heptene-l,3-diol, 3,6-dimethyl- 


96924-52-6 




5-Heptene-1.4-diol, 2,6-dimethyl- 


106777-98-4 




5-Heptene-l,4-diol, 3,6-dimethyl- 


106777-99-5 




5-Heptene-2,4-diol, 2,3-dimethyl- 


104651-56-1 


20 


6-Heptene-l,3-diol, 2,2-dimethyl- 


140192-39-8 




6-Heptene-l ,4-diol, 4-(2-propenyl)- 


1 777 87 1 




6-Heptene-L4-dioL 5,6-dimethyl- 


152344-16-6 




6-Heptene-l t 5-diol, 2,4-dimethyl- 


74231-27-9 




6-Heptene- 1 ,5-dioL 2-ethylidene-6-methy l- 


91139-73-0 


25 


6-Heptene-2,4-diol, 4-(2-propenyl)- 


101536-75-8 




6-Heptene-2,4-diol, 5,5-dimethyl- 


98753-77-6 




6-Heptene-2,5-diol, 4,6-dimethyl- 


134876-94-1 




6-Heptene-2,5-diol, 5-ethenyl-4-methyI- 


65757-31-5 


30 


1,3-Octanediol, 2-methylene- 


108086-78-8 




1 ,6-Octadiene-3,5-diol, 2,6-dimethyl- 


91140-06-6 




l,6-Octadiene-3,5-dioI, 3,7-dimethyl- 


75654-19-2 




l,7-Octadiene-3 t 6-dioi, 2,6-dimethyl- 


51276-33-6 




l/7-Octadiene-3,6-diol, 2,7-dimethyl- 


26947-10-4 


35 


l,7-Octadiene-3,6-diol, 3,6-dimethyl- 


31354-73-1 




l-Octene-3 t 6-diol, 3-ethenyl- 


65757-34-8 




2A6-Octatriene-l,8-diol, 2,7-dimethyl- 


162648-63-7 




2,4-Octadiene-l,7-diol, 3,7-dimethyl- 


136054-24-5 




2.5-Octadiene-l ,7-dioI, 2 t 6-dimethyl- 


91140-07-7 


40 


2,5-Octadiene-l,7-diol, 3J-dimethyl- 


117935-59-8 




2,6-Octadiene-l,4-diol, 3,7-dimethyI- (Rosiridol) 


101391-01-9 




2,6-Octadiene-1.8-diol, 2-methyl- 


149112-02-7 




2,7-Octadiene-1.4-diol, 3,7-dimethyl- 


91140-08-8 




2,7-Octadiene-l ,5-diol, 2,6-dimethyl- 


91140-09-9 
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7. 

7- 



-7-Octadiene-1.6-diol. :.6-dimethyl- (8-Hydro.\ylinalool) 
.7-Octadiene- 1 .6-diol. 2.7-dimethyl- 
-Octene-1.4-diol 
-Octene-1 .7-diol 

-Octene-1.7-dioI. 2-methyl-6-methylene- 
.5-0ctadiene- 1 .7-diol. 3.7-dimethyl- 
.5-Octadiene-2. 7-diol. 2.7-dimethyI- 
.5-Octanediol. 4-methylene- 
.7-Octadiene-1.6-dioI. 2.6-dimethyl- 
,7-Octadtene-2,5-diol. 2.7-dimethyl- 
.7-Octadiene-2.6-diol. 2,6-dimethyl- 
-Octene- 1 ,5-diol. 4-methyl- 
-Octene-l,5-diol. 5-methyl- 
,6-Octadiene-l ,3-diol. 2.2-dimethyl- 
,7-Octadiene-2,3-diol, 2.6-dimethyl- 
J-Octadiene-2.6-diol. 2.6-dimethyi- 
-Octene-1, 6-diol. 7-methyl- 
-Octene-1.8-diol. 2.7-bis( methylene )- 
-Octene- 1 ,8-diol, 2-methylene- 
,7-Octadiene- 1 ,4-diol, 2.7-dimethy I- 
,7-Octadiene-1.4-diol, 7-methyl- 
-Octene-1.3-diol 
-Octene- 1.3-diol, 7-methyl- 
•Octene-1.4-diol. 7-methyl- 
■Octene-1.5-diol 
•Octene- 1 ,5-diol, 7-methyl- 
Octene-3,5-diol, 2-methyl- 
Octene-3.5-diol. 4-methyl- 
Octene- 1.3-diol, 2-methyl- 
Octene-l,3-diol, 4-methyl- 
-Octene-l,3-diol, 7-methyl- 
•Octene-l,5-diol 
-Octene- 1 ,6-diol 
•Octene-1, 6-diol, 5-methyl- 
•Octene-2 ,4-dio 1 , 2 -methy I -6-methy lene- 
Octene-2,5-diol, 7-methyl- 
Octene-3,5-diol, 2-methyl- 
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62875-09-6 
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19764-77-3 

39824-01-6 

511 17-38-5 

59076-71-0 

84538-24-9 

109750-56-3 

109750-58-5 

105676-78-6 

105676-80-0 

130272-38-7 

110971-19-2 

152715-87-2 

145623-79-6 

1 16214-61-0 

65534-66-9 

156414-25-4 

155295-38-8 

142459-25-4 

132130-96-2 

7310-51-2 

159099-43-1 

144880-56-8 

72446-81-2 

152344-12-2 

98753-85-6 



l-Nonene-3,5-diol 
l-Nonene-3, 7-diol 

3- Nonene-2,5-diol 
4,6-Nonadiene-l,3-diol, 8-methyl- 

4- Nonene-2.8-diol 
6.8-Nonadiene- 1 .5-diol 



119554-56-2 

23866-97-9 

165746-84-9 

124099-52-1 

154600-80-3 

108586-03-4 
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7- Nonene-2,4-dioi 

8- Nonene-2.4-diol 
8-Nonene-2.5-diol 

5 1 ,9-Decadiene-3.8-diol 
1 ,9-Decadiene-4.6-dio! 

Preferred Unsaturated Diols 

1. 3-Butanediol 2.2-diallyl- 
10 U-Butanediol 2-(l -ethyl- 1-propenyl)- 
L 3-Butanediol 2-(2-butenyl)-2-methyl- 
L 3-Butanediol 2-(3-methyl-2-butenyl)- 
/, 3-Butanediol 2-ethyl-2-(2-propenyl)- 
1 . 3-Butanediol 2-methyl-2-(l -methyl-2-propenyl)- 
15 1 1 4-Butanediol 2, 3-bis(l-methylethylidene)- 

L3-Pentanediol 2-ethertyl-3-ethyl- 

1. 3- Pentanediol 2-ethenyl~4 t 4-dimethyl- 
L 4-Pentanediol 3-methyl-2-(2-properryl)- 

20 4-Pentene-lJ-diol 2-(lJ-dimethylethyl)- 

4- Pentene-L 3-diol 2-ethyl-2, 3-dimethyl- 

1.4- Hexanediol 4-ethyl-2-methylene- 
L5-Hexadiene-3. 4-diol 2, 3, 5-trimethyl- 

25 L5-Hexanediol 2-(l-methylethenyl)- 

2-Hexene- 1 , 5-diol 4-ethenyl-2. 5 -dime thy l- 

1, 4-Heptanediol 6-methyl-5-methylene- 
2, 4-Heptadiene-2. 6-diol 4 y 6-dimethyl- 
30 2, 6-Heptadiene- 1 1 4-diol 2,5,5-trimethyl- 

2- Heptene-U 4-diol 5, 6-dimethyl- 

3- Heptene-J ,5-diol 4, 6-dimethyl- 

5- Heptene-lJ-diol 2, 4-dimethyl- 
5-Heptene-l f 3-diol J. 6-dimethyl- 

35 5-Heptene-l f 4-diol 2,6-dimethyl- 

5- Heptene-l t 4-diol 3,6-dimethyl- 

6- Heptene-l, 3-diol 2, 2-dimethyl- 
6-Heptene-l t 4-diol 5, 6-dimethyl- 
6-Heptene-l t 5-diol 2, 4-dimethyl- 

40 6-Heptene- 1 , 5-diol 2-ethylidene-6-methyl- 
6-Heptene-2, 4-diol 4-(2-propenyl)- 



30625-41-3 
1 19785-59-0 
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103984-04-9 
138835-67-3 
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92207-83-5 

98955-19-2 

122761-93-7 

141585-58-2 
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109788-04-7 
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18984-03-7 
96802-18-5 
70101-76-7 

100590-29-2 

102605-95-8 

115346-30-0 

103867-76-1 

147028-45-3 

123363-69-9 

96924-52-6 

106777-98-4 

106777-99-5 

140192-39-8 

152344-16-6 

74231-27-9 

91139-73-0 

101536-75-8 



l-Octene-3, 6-diol 3-ethenyl- 
2,4,6-Octatriene-1.8-diol 2, 7 -dime thy l- 
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2. 5-Octadiene- 1 . '-diol, 2. 6 -dimethyl - 

2.5- Octadiene-l. "-dial. 3. 7-dimethyl- 

2. 6- Oaadiene-l. 4-diol. 3. "-dimethyl- (Rosiridol) 
2. 6-Oaadiene- 1 8-dioL 2-methyl- 

2. ?-Octadierte-J.4-dioL 3. 7 -dimethyl- 
2. 7-Octadiene-U-dioL 2.6-dimethyl- 
2. 7-Octadiene-l,6-diol, 2.6-dtmethyl- (8-Hydroxylinalool) 

2, 7-Octadiene-l ,6-diol, 2. 7-dimethyl- 
2-Oaene-l. 7 -diol 2-methyl-6-methylene- 
3.5-Octadiene-2, 7 -diol 2, 7-dimethyl- 
3,5-Octanediol 4-methylene- 

3, 7-Octadiene-L6-diol 2.6-dimethyl- 
4-Octene-L8-diol 2-methylene- 
6-Octene-3.5-diol, 2 -methyl- 

6- Octene-3.5-diol 4-methyl- 

7- Octene-2, 4-diol 2-methyl-6-methylene- 
7-Octene-2.5-diol 7-methyl- 
7-Octene-3,5-dioi, 2 -me thy l- 

I-Nonene-3. 5-diot 
l-Nonene-3, 7 -diol 

3- Nonene-2. 5-diol 

4- Nonene-2, 8-diol 

6. 8-Nonadiene-l ,5-diol 

7- Nonene-2, 4-diol 

8- Nonene-2, 4-diol 
8-Nonene-2. 5-diol 



91140-07-7 

11 7 93 5-59-8 

101391-01-9 

149112-02-7 

91140-08-8 

91140-09-9 
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1, 9~Decadiene-3, 8-diol 
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/. 9-Decadiene-4, 6-diol 138835-67-3 
: and 

XI. mixtures thereof. 

There are no C\. 2 mono-ols that provide a clear concentrated fabric softener 
5 compositions in the context of this invention. There is only one C 3 mono-ol. n-propanol, 
that provides acceptable performance in terms of forming a clear product and either 
keeping it clear to a temperature of about 20°C, or allowing it to recover upon rewarming 
to room temperature, although its boiling point is undesirably low. Of the C 4 mono-ols. 
only 2-butanol and 2-methyl-2-propanol provide very good performance, but 2-methyl-2- 

10 propanol has a boiling point that is undesirably low. There are no C5.6 mono-ols that 
provide clear products except for unsaturated mon-ols as described above and hereinafter. 

It is found that some principal solvents which have two hydroxyl groups in their 
chemical formulas are suitable for use in the formulation of the liquid concentrated, clear 
fabric softener compositions of this invention. It is discovered that the suitability of each 

1 5 principal solvent is surprisingly very selective, dependent on the number of carbon atoms, 
the isomeric configuration of the molecules having the same number of carbon atoms, the 
degree of unsaturation, etc. Principal solvents with similar solubility characteristics to the 
principal solvents above and possessing at least some asymmetry will provide the same 
benefit. It is discovered that the suitable principal solvents have a ClogP of from about 

20 0.15 to about 0,64, preferably from about 0.25 to about 0.62, and more preferably from 
about 0.40 to about 0.60. 

For example, for the 1 ,2-alkanediol principal solvent series having the general 
formula HO-CH 2 -CHOH-(CH2) n -H, with n being from 1 to 8, only 1 ,2-hexanediol (n=4), 
which has a ClogP value of about 0.53, which is within the effective ClogP range of from 

25 about 0.15 to about 0.64, is a good principal solvent, and is within the claim of this 
invention, while the others, e.g., 1,2-propanediol, 1,2-butanediol, 1 ,2-pentanediol, 1,2- 
octanediol, 1 ,2-decanediol, having ClogP values outside the effective 0.15 - 0.64 range, 
are not. Furthermore, of the hexanediol isomers, again, the 1 ,2-hexanediol is a good 
principal solvent, while many other isomers such as 1,3-hexanedioi, 1,4-hexanediol, 1,5- 

30 hexanediol, 1 ,6-hexanediol, 2,4-hexanediol, and 2,5 -hexanediol, having ClogP values 
outside the effective 0.15 - 0.64 range, are not. These are illustrated by the Examples and 
Comparative Examples I-A and I-B (vide infra). 
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There are no C3-C5 diols that provide a clear concentrated composition in the 
context of this invention. 

Although there are many C 6 diols that are possible isomers, only the ones listed 
above are suitable for making clear products and only. 1.2-butanediol. 2.3-dimethyl-; 1.2- 
butanediol. 3.3-dimethyl-; 2.3-pentanediol, 2-methyl-; 2.3-pentanediol. 3-methyl-; 2.3- 
pentanediol. 4-methyl-; 2.3-hexanediol; 3.4-hexanediol; 1.2-butanediol. 2-ethyl-; 1.2- 
pentanediol. 2-methyl-; 1.2-pentanediol, 3-methyl-; 1,2-pentanediol, 4-methyl-; and 1.2- 
hexanediol are preferred, of which the most preferred are: 1.2-butanediol. 2-ethyl-, 1.2- 
pentanediol, 2-methyl-; 1.2-pentanediol, 3-methyl-; 1,2-pentanediol, 4-methyl-; and 1.2- 
hexanediol. 

There are more possible C 7 diol isomers, but only the listed ones provide clear 
products and the preferred ones are: 1.3-butanediol, 2-butyl-: 1 .4-butanediol. 2-propyl-; 
1.5-pentanedioI. 2-ethyl-; 2,3-pentanediol, 2.3-dimethyl-, 2,3-pentanediol. 2,4-dimethyl-; 
2.3-pentanediol, 4.4-dimethyl-; 3 ,4-pentanediol, 2.3-dimethyl-; 1 ,6-hexanediol, 2-methyl- 
; 1 ,6-hexanediol, 3-melhyl-; 1 ,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol; 1.6- 
heptanediol; of which the most preferred are: 2,3-pentanediol, 2.3-dimethyl-; 2.3- 
pentanediol. 2,4-dimethyl-; 2,3-pentanediol. 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl- 
; and 3,4-pentanediol, 2.3-dimethyl-. 

Similarly, there are even more Cg diol isomers, but only the listed ones provide 
clear products and the preferred ones are: I.3-propanediol, 2-(l,l-dimethylpropyl)-; 1,3- 
propanediol, 2-(l,2-dimethylpropyl)-; 1,3-propanediol, 2-(l-ethylpropyl)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-ethyI-2-isopropyl- ; 1,3- 
propanediol, 2-methyl-2-(l-methylpropyl)-; 1,3-propanediol, 2-methyl-2-(2- 
methylpropyl)-, 1,3-propanediol, 2-tertiary-butyl-2-methyl-; 1,3-butanediol, 2,2-diethyl; 
1,3-butanediol, 2-( I -methylpropyl)-; 1,3-butanediol. 2-butyl-; 1,3-butanediol, 2-ethyl-2.3- 
dimethyl-; 1,3-butanediol, 2-<l,l-dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl)- ; 

1.3- butanediol, 2-methyl-2-propyl-; 1.3-butanediol, 2-methyl-2-isopropyl-; 1.3- 
butanediol, 3-methyl-2-propyl-; 1 , 4-butanediol, 2,2-diethyl-; 1 , 4-butanediol, 2-ethyl-2.3- 
dimethyl-; 1 , 4-butanediol, 2-ethyl-3,3-dimethyl-; 1, 4-butanediol, 2-(l,l-dimethylethyl)-; 

1. 4- butanediol, 3-methyl-2-isopropyl-; 1 ,3-pentanediol, 22,3-trimethyl-; 1.3-pentanediol. 
2,2,4-trimethyl-; 1 ,3-pentanediol, 2,3,4-trimethyl-; 1 ,3-pentanediol. 2,4,4-trimethyl-; 1 ,3- 
pentanediol, 3,4,4-trimethyl-; 1 ,4-pentanediol, 2,2,3-trimethyl-; 1,4-pentanediol, 2,2,4- 
trimethyl-; 1 ,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 2.3,4-trimethyl-; 1.4- 
pentanediol, 3,3,4-trimethyl-; 1,5 -pentanediol, 2,2,3-trimethyl-; 1 ,5-pentanedioI. 2.2.4- 
trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 1.3- 
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pentanediol, 2-ethyl-2-methyl-; L3-pentanediol. 2-ethyl-3-methyl-; 1 ,3-pentanediol, 2- 
ethyl-4-methyi-; 1.3-pentanediol. 3-ethy l-2-methyl-: L4-pentanedioL 2-ethyi-2-methyI-; 
1 .4-pentanedioh 2-ethyl-3-methyl-; L4-pentanediol, 2-ethyl-4-methyl-; l.5-pentanediol. 

3- ethy I-3-methyl-; 2,4-pentanediol. 3-ethyl-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3- 
5 pentanediol, 2-propyl-; 1.4-pentanedioK 2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4- 

pentanediol, 3-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol. 2.2 -dimethyl-; 1.3- 
hexanediol, 2,3 -dimethyl-; 1,3-hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 
1 J-hexanediol, 3,4-dimethyl-; 1 ,3-hexanediol, 3,5-dimethyl-; 1 ,3-hexanediol, 4,4- 
dimethyl-; 1 ,3-hexanediol, 4.5-dimethyl-; 1 ,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 
1 0 2,3-dimethy 1 ,4-hexanediol, 2,4-dimethyl-; 1 ,4-hexanediol, 2,5-dimethyl-; 1 ,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1 ,4-hexanediol, 3,5-dimethyl-; 

1.4- hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5-hexanedioI, 2,2- 
dimethyl-; 1 ,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol. 

2.5- dimethyl-; 1 ,5-hexanediol, 3,3-dimethyl-; 1 ,5-hexanediol, 3,4-dimethyI-; 1 ,5- 
15 hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 

1,3-hexanediol, 2-ethyl-; IJ-hexanediol, 4-ethyl-; 1,4-hexanediol, 2-ethyI-; 1,4- 
hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 

4- ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 
1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4- 

20 heptanediol, 2-methyl-; 1,4-heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4- 
heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-; 1,5-heptanedioU 2-methyl-; 1,5- 
heptanediol, 3-methyl-; i,5-heptanediol, 4-methyl-; 1.5 -heptanediol, 5-methyl-; 1,5- 
heptanediol, 6-methyl-; 1,6-heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6- 
heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4- 

25 heptanediol, 2-methyl-; 2,4-heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4- 
heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5- 
heptanediol, 3-methyl-; 2,5-heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5- 
heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6- 
heptanediol, 4-methyl-; 3,4-heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5- 

30 heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7-octanediol; 
3,5-octanediol; and/or 3,6-octanediol of which the following are the most preferred: 1,3- 
propanediol, 2-( 1 , 1 -dimethylpropyl)-; 1 ,3-propanediol, 2-( 1 ,2-dimethylpropyl)-; 1 ,3- 
propanediol, 2-( 1 -ethylpropyl)-; 1 ,3-propanediol, 2-(2,2-dimethy lpropy 1)-; 1 ,3- 
propanediol, 2-ethyl-2-isopropyl-; 1,3-propanediol, 2-methyl-2-( I -methy lpropy 1)-; 1,3- 

35 propanediol, 2-methyl-2-(2-methylpropyl)-; 1,3-propanediol, 2-tertiary-butyl-2-methyl-; 
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1 .3-butanediol. 2-( 1-methylpropyl)-; 1 .3-butanediol. 2-(2-methylpropyI)- ; l.3-butanediol. 
2-butyk 1. 3-butanediol. 2-methyi-2-propyl- ; 1, 3-butanediol. 3-methyl-2-propvl-; 1.4- 
butanediol. 2.2-d.ethyI-; 1 .4-butanediol. 2-ethyl-2.3-dimethyl-; 1 .4-butanediol. 2-ethyI- 
3.3-dimethyl-; 1 .4-butanediol. 2-( 1 . 1 -dimethylethyl)-; 1 .3-pentanedioI, 2.3.4-inmethyi-: 
1.5-pentanediol. 2.2.3-tnmethyl-; 1.5-pentanediol, 2.2.4-trimethyl-; 1.5-pentanediol. 
2.3,3-tnmethyl-; 1 .3-pentanediol. 2-ethyl-2-methyl-; 1,3-pentanediol. 2-ethyl-3-methyl-: 

1.3- pentanediol. 2-ethyl-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1 . 4-pentanediol. 
2-ethyl-2-methyl-; 1 , 4-pentanediol. 2-ethyl-3-methyl-; 1 , 4-pentanediol. 2-ethyl-4-methyl-; 
1.5-pentanediol. 3-ethyl-3-methyl- ; 2. 4-pentanediol, 3-ethyl-2-methyl-; 1,3-pentanediol. 
2-isopropyl-; 1.3-pentanediol, 2-propyl-; 1 , 4-pentanediol. 2-isopropyl-; 1 , 4-pentanediol, 
2-propyl-; 1 , 4-pentanediol. 3-isopropyl-; 2,4-pentanediol. 3-propyl-; 1.3-hexanediol, 2.2- 
dimethyl-; 1.3-hexanediol, 2.3-dimethyl-; 1.3-hexanediol. 2.4-dimethyI-; 1.3-hexanediol, 
2,5-dimethyl-; 1.3-hexanediol, 3,4-dimethyl-; 1.3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,4-dimethyl-; 1,3-hexanediol, 4.5-dimethyl-; 1 ,4-hexanediol, 2,2-dimethyl-; 

1.4- hexanediol, 2.3-dimethyl-; 1 ,4-hexanediol, 2,4-dimethyl-; 1,4-hexanedioi, 2,5- 
dimethyl-; 1,4-hexanediol. 3,3-dimethyl-; 1 .4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol. 

3.5- dimethyl-; 1 ,4-hexanediol, 4,5-dimethyl-; 1. 4-hexanediol, 5,5-dimethyl-; 1.5- 
hexanediol, 2.2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2.4-dimethyl-; 
1,5-hexanediol. 2.5-dimethyl- ; 1 .5-hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4- 
dtmethyl-; 1,5-hexanediol, 3,5-dimethyl-; 1 .5-hexanediol, 4,5-dimethyl-; 2,6-hexanediol, 
3,3-dimethyl-; 1,3-hexanediol. 2-ethyl-; 1,3-hexanediol. 4-ethyl-; 1 ,4-hexanediol. 2-ethyl- 
; 1,4-hexanediol. 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2.4-hexanediol. 3-ethyl-; 2.4- 
hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1 ,3-heptanediol, 2-methyI- ; 1.3- 
heptanediol, 3-methyl-; 1 ,3-heptanediol, 4-methyl-, 1 ,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyl-; 1 ,4-heptanediol. 2-methyl- 
heptanediol, 4-methyl-; 1 ,4-heptanediol, 5-methyl- 
heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 
heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 
heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 
heptanediol, 4-methyl-; 2.4-heptanediol, 5-methyl-; 
heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 
heptanediol, 5-methyl-; 2.5-heptanediol, 6-methyl- 
heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl- 



1 ,4-heptanediol, 3-methyl-, 1.4- 

1 .4- heptanediol, 6-methyl-; 1,5- 

1.5 - heptanediol, 4-methyl-; 1,5- 

1.6- heptanediol, 2-methyl-, 1,6- 
1 ,6-heptanediol, 5-methyl-; 1,6- 
2,4-heptanediol, 3-methyl-; 2.4- 

2.4- heptanediol, 6-methyl-; 2,5- 

2.5- heptanediol, 4-methyl-; 2.5- 

2.6- heptanediol, 2-methyl-; 2.6- 
3,4-heptanediol, 3-methyl-; 3.5- 
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heptanediol. 2-methyl-: 3.5-heptanediol. 4-methyl-: 2.4-octanediol; 2,5-octanediol; 2.6- 
octanediol; 2.7-octanediol; 3.5-octanediol: and/or 3.6-octanediol. 

Preferred mixtures of eight-carbon-atom- 1 .3 diols can be formed by the 
condensation of mixtures of butyraldehyde. isobutyraJdehyde and/or methyl ethyl ketone 
(2-butanone), so long as there are at least two of these reactants in the reaction mixture, in 
the presence of highly alkaline catalyst followed by conversion by hydrogenation to form a 
mixture of eight-carbon- 1. 3-diols, i.e.. a mixture of 8-carbon- 1,3 -diols primarily consisting 
of: 2.2,4-trimethyl-l,3-pentanediol; 2-ethyl-l,3-hexanediol; 2,2 -dimethyl- 1,3-hexanediol: 
2-ethyl-4-methyl-l,3-pentanediol; 2-ethyl-3-methyl-l,3-pentanediol; 3,5-octanediol; 2.2- 
dimethyI-2,4-hexanediol; 2-methyl-3,5-heptanediol; and/or 3-methyl-3,5-heptanediol, the 
level of 2,2,4-trimethyl-l,3-pentanediol being less than half of any mixture, possibly along 
with other minor isomers resulting from condensation on the methylene group of 2- 
butanone. when it is present, instead of on the methyl group. 

The formulatabiltty, and other properties, such as odor, fluidity, melting point 
lowering, etc., of some C$.g diols listed above in Tables II-IV which are not preferred, 
can be improved by polyalkoxylation. Also, some of the C3.5 diols which are 
alkoxylated are preferred. Preferred alkoxylated derivatives of the above C3_g diols [In 
the following disclosure, "EO" means polyethoxylates, "E n " means -(CH2CH20) n H; 
Me-E n means methyl-capped polyethoxylates -(CH2CH20) n CH3 ; ^(Me-En)" means 2 
Me-En groups needed; "PO" means polypropoxylates, -(CH(CH3)CH20) n H ; "BO" 
means polybutyleneoxy groups, (CH(CH 2 CH3)CH20) n H ; and "n-BO" means poly(n- 
butyleneoxy) groups -(Ct^Cr^Cr^CI^OfoH.] include: 

1. 1,2-propanediol (C3) 2(Me-E3_4>; 1 ,2-propanediol (C3) PO4; 1,2 -propanediol, 2- 
methyl- (C4) (Me-Eg.10); 1,2-propanediol, 2-methyl- (C4) 2(Me-E]); 1,2-propanediol, 2- 
methyl- (C4) PO3; 1,3 -propanediol (C3) 2(Me-Eg); 1,3 -propanediol (C3) PC>6; 1,3- 
propanediol, 2,2-diethyl- (C7) E4.7; 1,3-propanediol, 2,2-diethyl- (C7) POj; 1,3- 
propanediol, 2,2-diethyl- (C7) n-B02; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me Ej_2); 
1,3-propanediol, 2,2-dimethyl- (C5) PO4; 1,3-propanediol, 2-(l-methylpropyl)- (C7) E4. 
7; 1,3-propanediol, 2-(l-methylpropyl)- (C7) POi; 1,3-propanediol, 2-(l-methylpropyl)- 
(C7) n-B02; 1,3-propanediol, 2-(2-methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(2- 
methylpropyl)- (C7) POi; 1,3-propanediol, 2-(2-methylpropyl)- (C7) n-BC>2; 1,3- 
propanediol, 2-ethyl- (C5) (Me E9.10); 1,3-propanediol, 2-ethyl- (C5) 2(Me Ei); 1,3- 
propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2-methyl- (C6) (Me E3.6); 1,3- 
propanediol, 2-ethyl-2-methyl- (C6) PO2; 1,3-propanediol, 2-ethyl-2-methyl- (C6) BOi; 
1,3-propanediol, 2-isopropyl- (C6) (Me E3.5); 1,3-propanediol, 2-isopropyl- (C6) POo: 
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1.3-propanediol. 2-isopropyl- (C6) BOy, 1.3-propanediol, 2-methyl- (C4) 2(Me E4.5) 
1.3 -propanediol. 2-methyl- (C4) PO5: 1 .3-propanediol. 2-methyl- (C4) BCH; 1.3- 
propanediol. 2-methyl-2-i S opropyl- (C7) E 6 . 9 ; 1 .3-propanediol, 2-methyl-2-isopropyl- 
(C7) POj: 1.3-propanediol. 2-methyl-2-isopropyl- (C7) n-B0 2 . 3 ; 1. 3-propanediol. 2- 
methyl-2-propyl- (C7) E4.7; 1, 3-propanediol, 2-methyl-2-propyl- (C7) POj; 1.3- 
propanediol, 2-methyl-2-propyl- (C7) n-B0 2 ; 1.3-propanediol. 2-propyl- (C6) (Me E M ); 
1.3-propanediol. 2-propyl- (C6) PO2; 

2. I.2-butanediol (C4) (Me E 6 .g); 1.2-butanediol (C4) P0 2 . 3 ; 1 .2-butanediol (C4) 
BO,; 1.2-butanediol. 2.3-dimethyI- (C6) E 2 . 5 ; 1 , 2-butanediol. 2.3-dimethyl- (C6) n-BO,; 
1.2-butanediol. 2-ethyl- (C6) E,. 3 ; 1.2-butanediol, 2-ethyl- (C6) n-BOj; 1.2-butanediol.' 
2-methyl- (C5) (Me Ej^); 1, 2-butanediol, 2-methyl- (C5) POj; 1.2-butanediol. 3.3- 
dimethyl- (C6) E 2 . 5 ; 1.2-butanediol, 3.3-dimethyl- (C6) n-BOj; 1.2-butanediol, 3- 
methyl- (C5) (Me E N2 ); 1.2-butanediol. 3-methyl- (C5) POj; 1,3-butanediol (C4) 2(Me 
E 5 . 6 ); 1,3-butanediol (C4) B0 2 ; 1,3-butanediol. 2.2,3-trimethyl- (C7) (Me E1.3); 1,3- 
butanediol, 2.2.3-trimethyl- (C7) P0 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 6 .g); 1,3- 
butanediol. 2.2-dimethyl- (C6) PO3; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E 6 . 8 ); 1,3- 
butanediol. 2.3-dimethyl- (C6) PO3; 1,3-butanediol, 2-ethyl- (C6) (Me E 4 _ 6 ); 1,3- 
butanediol, 2-ethyl- (C6) P0 2 _ 3 ; 1,3-butanediol, 2-ethyl- (C6) BOj; 1,3-butanediol, 2- 
ethyl--2-methyl- (C7) (Me Ej); 1,3-butanediol, 2-ethyl-2 -methyl- (C7) POj; 1,3- 
butanediol. 2-ethyl-2-methyl- (C7) n-B0 3 ; 1,3-butanediol, 2-ethyl-3-methyl- (C7) (Me 
E,); 1,3-butanediol, 2-ethyl-3-methyl- (C7) POj; 1,3-butanediol, 2-ethyl-3-methyl- (C7) 
n-B0 3 ; 1,3-butanediol, 2-isopropyl- (C7) (Me Ej); 1,3-butanediol, 2-isopropyl- (C7) 
POi; 1,3-butanediol, 2-isopropyl- (C7) n-B0 3 ; 1,3-butanediol. 2-methyl- (C5) 2(Me E 2 _ 
3 ); 1.3-butanediol, 2-methyl- (C5) P0 4 ; 1,3-butanediol, 2-propyl- (C7) E^g; 1,3- 
butanediol, 2-propyl- (C7) PO ]; 1,3-butanediol, 2-propyl- (C7) n-B0 2 . 3 ; 1.3-butanediol, 
3-methyl- (C5) 2(Me E 2 _ 3 ); 1,3-butanediol, 3-methyl- (C5) PO4; 1 ,4-butanediol (C4) 
2(Me E 3 ^); 1 ,4-butanediol (C4) P0 4 . 5 ; 1,4-butanediol, 2,2,3-trimethyl- (C7) E6.9; 1,4- 
butanediol, 2.2.3-trimethyl- (C7) PO i; 1,4-butanediol, 2,2.3-trimethyl- (C7) n-B0 2 . 3 ; 
1,4-butanediol, 2,2-dimethyl- (C6) (Me E 3 . 6 ); 1,4-butanediol, 2.2-dimethyl- (C6) P0 2 ; 
1,4-butanediol, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (Me E 3 . 6 ); 
1.4-butanediol, 2,3-dimethyl- (C6) P02; 1,4-butanediol, 2,3-dimethyl- (C6) BO]; 1,4- 
butanediol, 2-ethyl- (C6) (Me Ej^); 1,4-butanediol, 2-ethyl- (C6) P0 2 ; 1,4-butanediol, 
2-ethyI-2-methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-2-methyl- (C7) POj; 1.4-butanediol, 
2-ethyl-2-methyl- (C7) n-B0 2 ; 1,4-butanediol, 2-ethyl-3-methyl- (C7) E4.7; 1.4- 
butanediol, 2-ethyl-3 -methyl- (C7) POj; 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-B0 2 ; 
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1.4-butanediol. 2-isopropyl- (C7) E4.7: 1.4-butanediol. 2-isopropyl- (C7) PO|; 1.4- 
butanediol. 2-isopropyl- (C7) n-BCb: 1,4-butanediol. 2-methyl- (C5) (Me E9_ 10 ): 1.4- 
butanediol. 2-methyl- (C5) 2(Me E\): 1.4-butanediol, 2-methyl- (C5) PO3; 1.4- 
butanediol. 2-propyl- (C7) E2-5; 1.4-butanediol, 2-propyl- (C7) n-BOj; 1.4-butanediol. 3- 
5 ethyl- 1 -methyl- (C7) E^g; 1,4-butanediol. 3-ethyl-l -methyl- (C7) POj; 1.4-butanediol. 
3-ethyM -methyl- (C7) n-B0 2 .3; 2.3-butanediol (C4) (Me E9.10); 2.3-butanediol (C4) 
2(Me Ej); 2.3-butanediol (C4) PO3.4; 2,3-butanediol. 2.3-dimethyl- (C6) E7.9; 2.3- 
butanediol, 2,3-dimethyl- (C6) POj; 2,3-butanediol, 2,3-dimethyl- (C6) BO2.3; 2.3- 
butanediol, 2-methyl- (C5) (Me E 2 .s); 2,3-butanediol, 2-methyl- (C5) PO2; 2.3- 

10 butanediol, 2-methyl- (C5) BOj ; 

3. 1 ,2-pentanediol (C5) E7.10; 1,2-pentanediol, (C5) POj; 1,2-pentanediol, 
(C5) n-B03; 1,2-pentanediol, 2-methyl (C6) E1.3; 1,2-pentanediol, 2-methyl (C6) n- 
BOi; 1,2-pentanediol, 3-methyl (C6) E1.3; 1,2-pentanediol, 3-methyl (C6) n-BOi; l » 2 ' 
pentanediol. 4-methyl (C6) E1.3; 1,2-pentanediol, 4-methyl (C6) n-BOi; 1.3-pentanediol 

15 (C5) 2(Me-Ei. 2 ); 1,3-pentanediol (C5) PC>3_4; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me- 
Ei); 1,3-pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n- 
BO3; 1,3-pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,3-dimethyl- (C7) 
POt; 1,3-pentanediol, 2,3-dimethyl- (C7) n-B03; 1,3-pentanediol, 2,4-dimethyl- (C7) 
(Me-Ej); 1,3-pentanediol, 2,4-dimethyl- (C7) POj; 1,3-pentanediol, 2,4-dimethyl- (C7) 

20 n-B03; 1,3-pentanediol, 2-ethyl- (C7) E 6 .g; 1,3-pentanediol. 2-ethyl- (C7) POi; 1.3- 
pentanediol, 2-ethyl- (C7) n-BC>2-3; 1,3-pentanediol, 2-methyl- (C6) 2(Me-E4_6); 1.3- 
pentanediol, 2-methyl- (C6) PO2-3; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ei); 1.3- 
pentanediol, 3,4-dimethyl- (C7) POi; 1.3-pentanediol, 3,4-dimethyl- (C7) n-B03; 1,3- 
pentanediol, 3-methyl- (C6) 2(Me-E4«6); 1,3-pentanediol, 3-methyl- (C6) PO2.3; 1,3- 

25 pentanediol, 4,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 4,4-dimethyl- (C7) PO\; 1,3- 
pentanediol, 4,4-dimethyl- (C7) n-B03; 1,3-pentanediol, 4-methyl- (C6) 2(Me-E4_$); 1,3- 
pentanediol, 4-methyl- (C6) PO2-3; 1,4-pentanediol, (C5) 2(Me-Ei.2); 1,4-pentanediol 
(C5) PO3.4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ei); 1,4-pentanediol, 2.2-dimethyl- 
(C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B03; 1,4-pentanediol, 2,3-dimethyl- 

30 (C7) (Me-Ei); 1,4-pentanediol, 2,3-dimethyl- (C7) POy, 1,4-pentanediol, 2,3-dimethyl- 
(C7) n-B03; 1,4-pentanediol, 2,4-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- 
(C7) POj; 1,4-pentanediol, 2,4-dimethyl- (C7) n-B03; 1,4-pentanediol, 2-methyl- (C6) 
(Me-E4.6); 1,4-pentanediol, 2-methyl- (C6) PO2-3; 1,4-pentanediol, 3,3-dimethyl- (C7) 
(Me-Ej); 1,4-pentanediol, 3,3-dimethyl- (C7) PO\; 1,4-pentanediol, 3,3-dimethyl- (C7) 

35 n-B03; 1,4-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) 
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Lb 

?0\ : 1.4-pentanediol. 3.4-dimethyl- (C7) n-B0 3 ; 1.4-pentanediol. 3-methyl- (C6) 2(Me- 
E4.6): i.4-pentanedioI. 3-methyl- (C6) PO2.3; 1.4-pentanediol. 4-methyI- (C6) 2(Me-E 4 _ 
6 j; 1.4-pentanediol. 4-methyl- (C6) P0 2 _ 3 : 1.5-pemanediol. (C5) (Me-E 8 . 10 ); 1.5- 
pentanediol (C5) 2(Mc-Ei); 1,5-pentanediol (C5) PO3; 1.5-pentanediol, 2.2-dimethyl- 
(C7) E4.7; 1,5-pentanediol. 2.2-dimethyl- (C7) POj; 1,5-pentanediol, 2.2-dimethyl- (C7) 
n-B0 2 : 1.5-pentanediol, 2.3-dimethyl- (C7) E4.7; 1.5-pentanediol. 2.3-dimethyl- (C7) 
POj; 1.5-pentanediol. 2.3-dimethyl- (C7) n-B0 2 ; 1.5-pentanediol. 2,4-dimethyl- (C7) E 4 _ 
7; 1,5-pentanediol, 2.4-dimethyl- (C7) POj; 1.5-pentanediol, 2.4-dimethyl- (CI) n-BO?; 
1.5-pentanediol, 2-ethyl- (C7) E2.5; 1.5-pentanediol, 2-ethyl- (C7) n-BO]; 1.5- 
pentanediol, 2-methyl- (C6) (Me-E t ^); 1,5-pentanediol, 2-methyl- (C6) P0 2 : 1.5- 
pentanediol, 3.3-dimethyl- (C7) E4.7; 1,5-pentanediol. 3,3-dimethyl- (C7) PO ]; 1.5- 
pentanediol. 3,3-dimethyl- (C7) n-B0 2 ; 1.5-pentanediol. 3-methyl- (C6) (Me-E^); 1.5- 
pentanediol, 3-methyl- (C6) P0 2 ; 2,3-pentanediol, (C5) (Me-Ej^); 2.3-pentanediol, (C5) 
P0 2 ; 2.3-pentanediol, 2-methyl- (C6) E4.7; 2.3-pentanediol. 2-methyl- (C6) PO,; 2,3- 
pentanediol, 2-methyl- (C6) n-B0 2 ; 2.3-pentanediol, 3-methyl- (C6) E4.7; 2,3- 
pentanediol, 3-methyl- (C6) PO i; 2,3-pentanediol. 3-methyl- (C6) n-BCH; 2.3- 
pentanediol, 4-methyl- (C6) E4.7; 2,3-pentanediol, 4-methyl- (C6) PO { ; 2,3-pentInediol, 
4-methyl- (C6) n-B0 2 ; 2.4-pentanediol, (C5) 2(Me-E 2 ^); 2,4-pentanediol (C5) PO4; 2,4- 
pentanediol. 2.3-dimethyl- (C7) (Me-E 2 _4); 2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 
2.4-pentanediol, 2,4-dimethyl- (C7) (Me-E 2 . 4 ); 2,4-pentanediol, 2,4-dimethyl- (C7) PO?: 
2,4-pentanediol, 2-methyl- (C7) (Me-Eg.jo); 2,4-pentanediol, 2-methyl- (C7) PO3; 2.4- 
pentanediol, 3,3-dimethyl- (C7) (Me-E 2 -4): 2,4-pentanediol. 3,3-dimethyl- (C7) P0 2 ; 
2,4-pentanediol. 3-methyl- (C6) (Me-E 8 . , 0 ); 2.4-pentanediol, 3-methyl- (C6) PO3 ; 

4. 1,3-hexanediol (C6) (Me-E 2 _ 5 ); 1 ,3-hexanediol (C6) P0 2 ; 1 ,3-hexanediol 
(C6) BOi; 1,3-hexanediol, 2-methyl- (C7) E 6 _g; 1,3-hexanediol. 2-methyl- (C7) POj; 

1.3- hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,3-hexanediol, 3-methyl- (C7) E^g; 1,3- 
hexanediol, 3-methyl- (C7) POi; 1,3-hexanediol, 3-methyl- (C7) n-B0 2 . 3 ; 1,3- 
hexanediol, 4-methyl- (C7) E 6 .g; 1,3-hexanediol, 4-methyl- (C7) POj; 1,3-hexanediol, 4- 
methyl- (C7) n-B0 2 . 3 ; 1,3-hexanediol, 5-methyl- (C7) E 6 .g; 1,3-hexanediol. 5-methyl- 
(C7) POj; 1,3-hexanediol, 5-methyl- (CI) n-BCh.3; 1 .4-hexanediol (C6) (Me-E 2 . 5 ); 1.4- 
hexanediol (C6) P0 2 ; 1 , 4-hexanediol (C6) BOj; 1,4-hexanedioI, 2-methyl- (C7) E 6 .g; 

1. 4- hexanediol, 2-methyl- (C7) POi; 1 , 4-hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,4- 
hexanediol, 3-methyl- (C7) E^g; 1 .4-hexanediol, 3-methyl- (C7) POj; 1. 4-hexanediol, 3- 
methyl- (C7) n-B0 2 . 3 ; 1, 4-hexanediol, 4-methyl- (C7) Eg.g; 1 , 4-hexanediol, 4-methyl- 
(C7) POj; 1, 4-hexanediol, 4-methyl- (C7) n-B0 2 . 3 ; 1 , 4-hexanediol, 5-methyl- (C7) E 6 . 
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g: 1.4-hexanediol. 5-methyl- (C7) POi; !.4-hexanediol. 5-methyl- (C7) n-B0 2 .3; 1.5- 
hexanediol (C6) (Me-E2-5); 1.5-hexanediol (C6) PO2; 1.5-hexanediol (C6) BOj: 1.5- 
hexanediol. 2-methyl- (C7) E 6 . 8 ; 1.5-hexanediol, 2-methyl- (C7) POj; 1.5-hexanediol. 2- 
methyl- (C7) n-BC>2.3; 1.5-hexanediol, 3-methyl- (C7) E6-8; 1.5-hexanediol. 3-methyl- 
5 (C7) POj; 1 ,5-hexanediol, 3-methyl- (C7) n-B0 2 -3; 1.5-hexanediol, 4-methyl- (C7) E 6 _ 
g; 1.5-hexanediol. 4-methyl- (C7) PO t ; 1.5-hexanediol. 4-methyl- (C7) n-BO-7.3; 1.5- 
hexanediol. 5-methyl- (C7) E 6 . 8 ; 1 ,5-hexanediol, 5-methyl- (C7) POj; 1 ,5-hexanediol, 5- 
methyl- (C7) n-B0 2 -3; 1,6-hexanediol (C6) (Me-Ej.2); 1 ,6-hexanediol (C6) PO^; 1.6- 
hexanediol (C6) n-B0 4 ; 1,6-hexanediol, 2-methyl- (C7) E 2 -5; 1 ,6-hexanediol, 2-methyl- 

10 (C7) n-BOi; 1,6-hexanediol. 3-methyl- (C7) E 2 . 5 ; 1,6-hexanediol, 3-methyl- (C7) n- 
BO\; 2,3-hexanediol (C6) E2.5; 2,3-hexanediol (C6) n-BOi; 2,4-hexanediol (C6) (Me- 
E5.8); 2.4-hexanediol (C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-E^); 2,4- 
hexanediol 2-methyl- (C7) POi. 2 ; 2.4-hexanediol, 3-methyl- (C7) (Me-Ej. 2 ); 2,4- 
hexanediol 3-methyl- (C7) POi_ 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E^); 2,4- 

15 hexanediol 4-methyl- (C7) PO^; 2,4-hexanediol, 5-methyl- (C7) (Me-Ei. 2 ); 2,4- 
hexanediol 5-methyl- (C7) POj_ 2 ; 2,5-hexanediol (C6) (Me-Es.g); 2,5-hexanediol (C6) 
PO3; 2,5-hexanediol, 2-methyl- (C7) (Me-Ei_2); 2,5-hexanediol 2-methyl- (C7) POj.2; 
2,5-hexanediol, 3-methyl- (C7) (Me-Ei.2); 2,5-hexanediol 3-methyl- (C7) POi_ 2 ; 3,4- 
hexanediol (C6) EO2.5; 3,4-hexanediol (C6) n-BOi; 

20 5. 1.3-heptanediol (C7) E3.6; 1,3-heptanediol (C7) POj; 1 ,3-heptanediol 

(C7) n-B0 2 ; 1 ,4-heptanediol (C7) E3.6; 1 ,4-heptanediol (C7) POj; 1,4-heptanediol (C7) 
n-B0 2 ; 1,5-heptanediol (C7) E3_ 6 ; 1 ,5-heptanediol (C7) PO^ 1 ,5-heptanediol (C7) n- 
BO2; 1,6-heptanediol (C7) E3.6; 1,6-heptanediol (C7) POi; 1 ,6-heptanediol (C7) n-BC>2; 
1,7-heptanediol (C7) Ei. 2 ; 1,7-heptanediol (C7) n-BOi; 2,4-heptanediol (C7) E7.10; 2,4- 

25 heptanediol (C7) (Me-Ei); 2,4-heptanediol (C7) POi; 2,4-heptanediol (C7) n-BC>3; 2,5- 
heptanediol (C7) E7_ 10 ; 2,5-heptanedioI (C7) (Me-Ej); 2,5-heptanediol (C7) POi; 2,5- 
heptanediol (C7) n-B03; 2,6-heptanediol (C7) E7.10; 2,6-heptanediol (C7) (Me-Ej); 2,6- 
heptanediol (C7) POi; 2,6-heptanediol (C7) n-BC>3; 3,5-heptanediol (C7) E 7 _i 0 ; 3,5- 
heptanediol (C7) (Me-Ej); 3,5-heptanediol (C7) POj; 3,5-heptanediol (C7) n-BC>3; 

30 6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) POj; 2,4-pentanediol, 2,3,3- 

trimethyl- (C8) POj; 1,3-butanediol, 2,2-diethyl- (C8) E2-5; 2,4-hexanediol, 2,3- 
dimethyl- (C8) E2.5; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 _5; 2,4-hexanediol, 2,5- 
dimethyl- (C8) E2-5; 2,4-hexanediol, 3,3-dimethyl- (C8) E2.5; 2,4-hexanediol, 3.4- 
dimethyl- (C8) E2.5; 2,4-hexanediol, 3.5-dimethyl- (C8) E 2 -s; 2,4-hexanediol, 4,5- 

35 dimethyl- (C8) E2-5; 2,4-hexanediol, 5,5-dimethyl- (C8) E2.5; 2,5-hexanediol, 2.3- 
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dimethyl- (C8) E 2 _ 5 ; 2.5-he.xaned 10 l. 2.4-dimethyl- (C8) E 2 _ 5 ; 2.5-hexanediol. 2.5 
dimethyl- (C8) E 2 _ 5 , 2.5-hexanediol, 3.3-dimethyl- (C8) E2.5; 2.5-hexanediol. 3.4 
dimethyl- (C8) E 2 . 5 ; 3.5-heptanediol, 3-methyl- (C8) E 2 -5: 1.3-butanediol. 2.2-diethv| 
(C8) n-BO,_ 2 ; 2,4-hexanediol. 2.3-dimethyl- (C8) n-BO,. 2 ; 2,4-hexanediol, 2^4 
dimethyl- (C8) n-BO,_ 2 ; 2,4-hexanediol. 2.5-dimethyl- (C8) n-BO,_ 2 ; 2.4-hexanediol 

3.3- dimethyi- (C8) n-BO,_ 2 ; 2.4-hexanediol. 3.4-dimethyl- (C8) n-BO,_ 2 ; 2.4 
hexanediol, 3.5-dimethyl- (C8) n-BO,. 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) n-BO,^ 

2.4- hexanediol. 5.5-dimethyl-. n-BO,_ 2 ; 2.5-hexanediol. 2.3-dimethyl- (C8) n-BO,_ 2 

2.5- hexanediol. 2.4-dimethyl- (C8> n-BO,_ 2 ; 2.5-hexanediol, 2.5-dimethyl- (C8) n-Boj" 
2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO,_ 2 ; 2.5-hexanediol, 3.4-dimethyl- (C8) n- 
BO,_ 2 ; 3.5-heptanediol, 3-methyl- (C8) n-BO,. 2 ; 1 .3-propanediol, 2-(1.2- 
dimethylpropyl)- (C8) n-BO,; 1.3-butanediol. 2-ethyl-2.3-dimethyl- (C8) n-BO,; 1,3- 
butanediol. 2-methyl-2-isopropyl- (C8) n-BO,; 1 ,4-butanediol, 3-methyl-2-isopropyl- 
(C8) n-BO,; 1,3-pentanediol, 2,2,3-tnmethyl- (C8) n-BO,; 1.3-pentanediol, 2.2,4- 
trimethyl- (C8) n-BO, ; 1,3-pentanediol. 2,4,4-trimethyl- (C8) n-BO, ; 1,3-pentanediol, 
3,4,4-trimethyl- (C8) n-BO,; 1,4-pentanediol, 2,2,3-trimethyl- (C8) n-BO,; 1,4- 
pentanediol. 2,2,4-trimethyl- (C8) n-BO,; 1,4-pentanediol, 2.3,3-trimethyl- (C8) n-BO,; 
1,4-pentanediol, 2,3,4-trimethyl- (C8) n-BO,; 1,4-pentanediol, 3.3.4-trimethyl- (C8) n- 
BO,; 2,4-pentanediol, 2,3,4-trimethyl- (C8) n-BO, ; 2,4-hexanediol, 4-ethyl- (C8) n-BO,; 
2.4-heptanediol, 2-methyl- (C8) n-BO,; 2,4-heptanediol, 3-methyl- (C8) n-BO,; 2.4- 
heptanediol, 4-methyl- (C8) n-BO,; 2,4-heptanediol, 5-methyI- (C8) n-BO,, 2,4- 
heptanediol, 6-methyl- (C8) n-BO,; 2.5-heptanediol, 2-methyl- (C8) n-BO,; 2.5- 
heptanediol. 3-methyi- (C8) n-BO,; 2.5-heptanediol, 4-methyl- (C8) n-BO,; 2.5- 
heptanediol, 5-methyl- (C8) n-BO,; 2.5-heptanediol, 6-methyl- (C8) n-BO,; 2.6- 
heptanediol, 2-methyl- (C8) n-BO,; 2.6-heptanediol, 3-methyl- (C8) n-BO,; 2.6- 
heptanediol, 4-methyl- (C8) n-BO, ; 3.5-heptanediol. 2-methyl- (C8) n-BO,; 1,3- 
propanediol, 2-(l,2-dimethylpropyl)- (C8) E,. 3 ; 1,3-butanediol, 2-ethyl-2.3-dimethyl- 
(C8) E,. 3 ; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) E,. 3 ; 1 ,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E1.3; 1,3-pentanediol, 2,2.3-trimethyl- (C8) E,. 3 ; 1 ,3-pentaned I0 l, 2.2.4- 
trimethyl- (C8) E 10 ; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E,. 3 ; 1.3-pentanediol, 3.4.4- 
trimethyl- (C8) Ej. 3 ; 1,4-pentanediol, 2,2.3-trimethyl- (C8) E,_ 3 ; 1,4-pentanediol. 2.2,4- 
trimethyl- (C8) E,. 3 ; 1,4-pentanediol, 2,3.3-trimethyl- (C8) E,_ 3 ; 1,4-pentanedioi, 2,3.4- 
trimethyt- (C8) E,_ 3 ; 1,4-pentanediol, 3,3.4-trimethyl- (C8) E,. 3 ; 2,4-pentanediol. 2,3,4- 
trimethyl- (C8) E,. 3 ; 2,4-hexanediol, 4-ethyl- (C8) E,. 3 ; 2,4-heptanediol, 2-methyl- (C8) 
E,. 3; 2,4-heptanediol. 3-methyl- (C8) E,. 3 ; 2,4-heptanediol, 4-methyl- (C8) E,. 3 ; 2.4- 
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heptanedioL 5-methy!- (C8) E1.3; 2.4-heptanedioL 6-methyl- (C8) E1.3; 2.5-heptanediol, 
2-methyl- (C8) E|_ 3 ; 2.5-heptanediol. 3-methyl- (C8) E1.3; 2.5-heptanedioL 4-methyI- 
(C8) E 1.3; 2.5-heptanedioI, 5-methyl- (C8) E1.3; 2,5-heptanedioL 6-methyl- (C8) E t . 3 ; 
2.6-heptanediol, 2-methyl- (C8) E1.3; 2,6-heptanedioL 3-methyl. (C8) E1.3; 2.6- 
5 heptanediol, 4-methyl- (C8) E1.3; and/or 3,5-heptanediol, 2-methyl- (C8) E 1.3; and 
7. mixtures thereof. 

Of the nonane isomers, only 2,4-pentadiol, 2,3,3,4-tetramethyl- is highly 
preferred. 

In addition to the aliphatic diol principal solvents, and some of their alkoxylated 

10 derivatives, discussed hereinbefore and hereinafter, some specific diol ethers are also 
found to be suitable principal solvents for the formulation of liquid concentrated, clear 
fabric softener compositions of the present invention. Similar to the aliphatic diol 
principal solvents, it is discovered that the suitability of each principal solvent is very 
selective, depending, e.g., on the number of carbon atoms in the specific diol ether 

1 5 molecules. For example, as given in Table VI, for the glyceryl ether series having the 
formula HOCH2-CHOH-CH2-O-R, wherein R is from C2 to C8 alkyl, only monopentyl 
ethers with the formula HOCH2-CHOH-CH2-O-C5H1 1 (3-pentyloxy-l,2-propanediol), 
wherein the C5H1 j group comprises different pentyl isomers, have ClogP values within 
the preferred ClogP values of from about 0.25 to about 0.62 and are suitable for the 

20 formulation of liquid concentrated, clear fabric softeners of the present invention. These 
are illustrated by the Examples and Comparative Examples XXXIIA-7 to XXXIIA-7F. It 
is also found that the cyclohexyl derivative, but not the cyclopentyl derivative, is suitable. 
Similarly, selectivity is exhibited in the selection of aryl glyceryl ethers. Of the many 
possible aromatic groups, only a few phenol derivatives are suitable. 

25 The same narrow selectivity is also found for the di(hydroxyalkyl) ethers. It is 

discovered that bis(2-hydroxybutyl) ether, but not bis(2-hydroxypentyl) ether, is suitable. 
For the di(cyclic hydroxyalkyl) analogs, the bis(2-hydroxycyclopentyl) ether is suitable, 
but not the bis(2-hydroxycyclohexyl) ether. Non-limiting examples of synthesis methods 
for the preparation of some preferred di(hydroxy alkyl) ethers are given hereinafter. 

30 The butyl monoglycerol ether (also named 3-butyloxy-l,2-propanediol) is not well 

suited to form liquid concentrated, clear fabric softeners of the present invention. 
However, its polyethoxylated derivatives, preferably from about triethoxylated to about 
nonaethoxylated, more preferably from pentaethoxylated to octaethoxylated, are suitable 
principal solvents, as given in Table VI. 
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AH of the preferred alkyl glyceryl ethers and/or di(hydroxyalkyl)ethers that hav( 
been identified are given in Table VI and the most preferred are: 1 .2-propanediol, 3-(n 
pentyloxy)-; 1.2-propanedioL 3-(2-pentyloxy)-; 1.2-propanedioL 3-(3-pentyloxy)-; 1.2 
propanediol, 3-(2-methyl-l -buryioxy)-; 1,2-propanedioL 3-(iso-amyIoxy)-; 1 ,2- 
propanediol, 3-(3-methy 1-2-butyloxy)-; 1 ,2-propanedioL 3-(cyclohexy loxy )-; 1 ,2- 
propanediol, 3-( I -cyclohex- 1 -enyloxy)-; 1 ,3-propanediol, 2-< pentyloxy)-; 1 ,3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-; 1 ,3-propanediol, 2 -(2- 
melhyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyIoxy)-; 1,3-propanediol, 2-(3-methyl-2- 
buty loxy )-; 1 ,3-propanediol, 2-(cyclohexyloxy)-; 1 ,3-propanediol, 2-( 1 -cyclohex- 1 - 
enyloxy)-; 1 ,2-propanediol, 3-(butyloxy)-, pentaethoxylated; 1 ,2-propanediol, 3- 
(butyloxy)-, hexaethoxylated; 1,2 -propanediol, 3-(butyloxy)-, heptaethoxylated; 1 ,2- 
propanediol, 3-(butyloxyK octaethoxylated; 1 ,2 -propanediol, 3-(buty loxy 
nonaethoxylated; 1 ,2-propanediol, 3-(butyloxy)-, rnonopropoxylated; 1. 2-propanediol, 3- 
(butyloxyK dibutyleneoxylated; and/or 1 ,2-propanediol, 3-(butyloxy)-, 
tnbutyleneoxylated. Preferred aromatic glyceryl ethers include: 1 ,2-propanediol, 3- 
phenyloxy-; 1 ,2-propanediol, 3-benzyloxy-; 1 ,2-propanediol. 3-(2-phenylethyloxy)-; 1,2- 
propanediol, 1,3-propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyIoxy>; 1,3- 
propanediol, 2-benzyloxy-; 1,3-propanediol, 2-(2-phenylethyloxy)-; and mixtures thereof. 
The more preferred aromatic glyceryl ethers include. 1. 2-propanediol, 3-phenyloxy-; 1.2- 
propanediol, 3-benzyloxy-; 1, 2-propanediol, 3-(2-phenyiethyloxy)-; 1,2-propanedioK 1,3- 
propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyioxy)-; 1,3-propanediol, 2-(2- 
phenylethyloxy)-; and mixtures thereof. The most preferred di(hydroxyalkyl)ethers 
include: bis(2-hydroxybutyl)ether; and bis(2-hydroxycyclopentyl)ether; 

An illustrative and non-limiting example of synthesis methods to prepare the 
preferred alkyl and aryl monoglycery! ethers is given hereinafter. 

The alicyclic diols and their derivatives that are preferred include: (1) the saturated 
diols and their derivatives including: l-isopropyl-l,2-cyclobutanediol; 3-ethyl-4-methyl- 
1,2-cyclobutanediol; 3-propyl-l,2-cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; 1- 
ethyl- 1 ,2-cyclopentanediol; 1 ,2-dimethyl- 1 ,2-cyclopentanediol; 1 ,4-dimethy I- 1 ,2- 
cyclopentanediol; 2,4,5-trimethyI- 1 ,3-cyclopentanediol; 3 ,3-dimethyI- 1 ,2- 

cyclopentanediol; 3,4-dimethyl-l,2-cyclopentanediol; 3,5-dimethyl-l,2-cyclopentanediol; 
3-ethyl- 1 ,2-cyclopentanediol; 4,4-dimethyl- 1 ,2-cyclopentanediol; 4-ethyl- 1 ,2- 
cyclopentanediol; 1 , 1 -bis(hydroxymethyl)cyclohexane; 1 ,2- 
bis(hydroxymethyI)cyclohexane; 1 ,2-dimethyl- 1 ,3-cyclohexanediol; 1 .3- 
bis(hydroxymethyl)cyclohexane; 1 ,3-dimethyl- 1 ,3-cyclohexanediol; 1 ,6-dimethyI- 1 J- 
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cyclohexanediol; 1 -hydroxy-cyclohexaneethanol: 1 -hydroxy-cyclohexanemethanol: 1 - 
ethyl- 1 J -cyclohexanediol; 1 -methyl- 1 2 -cyclohexanediol: 2.2-dimethyl- 1 .3- 

cyclohexanediol; 2.3-dimethyl-l,4-cyclohexanediol; 2,4-dimethyl-L3-cyclohexanediol: 

2. 5 - dimethyl- 1 ,3-cyclohexanediol; 2,6-dimethyl- 1 .4-cyclohexanediol; 2-ethyl- 1 ,3- 
5 cyclohexanediol; 2-hydroxycyclohexaneethanol; 2-hydroxyethyl-l -cyclohexanol; 2- 

hydroxymethylcyclohexanol; 3-hydroxyethyl-l -cyclohexanol: 3- 

hydroxycyclohexaneethanol; 3-hydroxymethylcyclohexanol; 3-methyl- 1 ,2- 

cyclohexanediol; 4.4-dimethyl-l,3-Cyclohexanediol; 4,5-dimethy 1-1,3 -cyclohexanediol; 

4.6- dimethy 1- 1 ,3-cyclohexanediol; 4-ethy I- 1 ,3-cyclohexanediol; 4-hydroxyethyl- 1 - 
10 cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl- 1 ,2-cyclohexanediol; 5,5- 

dimethy 1- 1 ,3-cyclohexanediol; 5-ethy I- 1 ,3-cyclohexanediol; 1 ,2-cycloheptanediol; 2- 
methy I- 1 ,3-cycloheptanediol; 2-methy 1- 1 ,4-cycloheptanediol; 4-methyl- 1 ,3- 

cycloheptanediol; 5-methyl- 1 ,3-cycloheptanediol; 5-methyl- 1 ,4-cycloheptanediol; 6- 
methyl-l,4-cycloheptanediol; ; 1,3-cyclooctanediol; 1 ,4-cyclooctanediol; 1,5- 

15 cyclooctanediol; 1 ,2-cyclohexanediol, diethoxylate; 1 ,2-cyclohexanediol, triethoxylate; 
1 ,2-cyclohexanediol, tetraethoxylate; 1 ,2-cyclohexanediol, pentaethoxylate; 1 ,2- 
cyclohexanediol, hexaethoxy late; 1 ,2-cyclohexanediol, heptaethoxylate; 1 ,2- 
cyclohexanediol, octaethoxylate; K2-cyclohexanediol, nonaethoxylate; 1 ,2- 
cyclohexanediol, monopropoxylate; 1 ,2-cyclohexanediol, monobuty lenoxylate; 1 ,2- 

20 cyclohexanediol, dibuty lenoxylate; and/or 1 ,2-cyclohexanediol, tributylenoxylate. The 
most preferred saturated alicyclic diols and their derivatives are: l-isopropyI-1,2- 
cyclobutanediol; 3-ethyl-4-methyl-l,2-cyclobutanediol; 3-propyl-L2-cyclobutanediol; 3- 
isopropy 1- i ,2-cyclobutanediol; i -ethyl- 1 ,2-cyclopentanediol ; 1 ,2-dimethy 1- 1 ,2- 
cyclopentanediol; 1 ,4-dimethyl- 1 ,2-cyclopentanediol; 3,3-dimethy 1- 1 ,2-cyclopentanediol; 

25 3,4-dimethyl-l,2-cyclopentanediol; 3,5-dimethyl-l,2-cyclopentanediol; 3-ethyl-l ,2- 
cyclopentanediol; 4,4-dimethyl-l,2-cyclopentanediol; 4-ethy 1-1,2-cyclopentanediol; 1,1- 
bis(hydroxymethyl)cyclohexane; 1 ,2-bis(hydroxymethyl)cyclohexane; 1 ,2-dimethy 1- 1 ,3- 
cyclohexanediol; 1 ,3-bis(hydroxymethyl)cyclohexane; 1 -hydroxy-cyciohexanemethanol; 
l-methyl-l,2-cyciohexanediol; 3-hydroxymethylcyclohexanol; 3-methyl- 1,2- 

30 cyclohexanediol; 4 ,4-dimethyl- 1 ,3-cyclohexanediol; 4,5-dimethy 1-1,3-cycIohexanediol; 
4,6-dimethyl- 1 ,3-cyclohexanediol; 4-ethy I- 1 ,3-cyclohexanediol; 4-hydroxyethyl- 1 - 
cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl- 1 ,2-cyclohexanediol; 1 ,2- 
cycloheptanediol; ; 1 ,2-cyclohexanediol, pentaethoxylate; 1 ,2-cyclohexanediol, 
hexaethoxylate; 1 ,2-cyclohexanediol, heptaethoxylate; 1 ,2-cyclohexanediol. 



WO 97/34972 



PCTYUS97/03374 



octaethoxylaie; 1 .2-cyclohexanediol. nonaethoxvlate: 1 , 2-cyclohexanediol, 
monopropoxylate: and/or 1 .2-cyclohexanediol. dibutylenoxylate. 

Preferred aromatic diols include: 1 -phenyl- 1.2-ethanediol; 1 -phenyl- 1.2- 
propanediol; 2-phenyl-1.2-propanediol; 3-phenyl-1.2-propanediol; l-(3-methyiphenyl)- 
1 ,3-propanediol; 1 -(4-methylphenyl)- 1 .3 -propanediol; 2-methyl- 1 -phenyl- 1 .3- 

propanediol; 1 -phenyl- 1.3-butanediol; 3-phenyl-l,3-butanediol; and/or 1 -phenyl- 1. 4- 
butanediol. of which, l-phenyl-1.2-propanediol; 2-phenyl-l,2-propanediol; 3-phenyl-1.2- 
propanediol; l-(3-methylphenyl)-l ,3-propanediol; 1 -(4-methylphenyl)- 1.3-propanediol; 
2-methyl-l-phenyl-l,3-propanediol; and/or 1 -phenyl- 1 ,4-butanediol are the most 
preferred. 

As discussed hereinbefore, all of the unsaturated materials that are related to the 
other preferred principal solvents herein by the same relationship, i.e., having one more 
CH 2 group than the corresponding saturated principal solvent will also be preferred. 
However, the specific preferred unsaturated diol principal solvents are: 
1,3-butanediol, 2,2-diallyl-; 1,3-butanediol, 2-(l -ethyl- 1-propenyl)-; 1,3-butanediol, 2-(2- 
butenyl)-2-methyt-; 1,3-butanediol. 2-(3-methyl-2-butenyl)-; 1,3-butanediol. 2-ethyl-2-(2- 
propenyl)-; 1,3-butanediol, 2-methyl-2-(l-methyl-2-propenyl)-; 1,4-butanediol, 2,3-bis(l- 
methylethylidene)-; 1,3-pentanediol, 2-ethenyl-3-ethyl-; 1,3-pentanediol. 2-ethenyl-4,4- 
dimethyl-; 1 ,4-pentanediol, 3-methyl-2-(2-propenyl)-; 4-pentene-l,3-diol. 2 -(1,1- 
dimethylethyl)-; 4-pentene-l,3-diol, 2-ethyl-2,3-dimethyl-; 1,4-hexanedioI, 4-ethyl-2- 
methylene-; l,5-hexadiene-3,4-diol, 2,3,5-trimethyl-; 1.5-hexanediol, 2-(l- 
methylethenyl)-; 2-hexene-1.5-diol, 4-ethenyI-2.5-dimethyl-; 1 ,4-heptanediol. 6-methyl- 
5-methylene-; 2.4-heptadiene-2,6-diol, 4.6-dimethyl-; 2,6-heptadiene-l,4-diol. 2,5.5- 
trimethyl-; 2-heptene-l,4-diol, 5,6-dimethyl-; 3-heptene-l,5-diol, 4,6-dimethyl-; 5- 
heptenc-l,3-diol, 2,4-dimethyl-; 5-heptene-l,3-diol, 3,6-dimethyl-; 5-heptene-1.4-diol. 
2,6-dimethyl-; 5-heptene-l,4-diol, 3.6-dimethyl-; 6-heptene-U-diol, 2.2 -dimethyl-; 6- 
heptene-l,4-diol, 5,6-dimethyl-; 6-heptene-l,5-diol, 2,4-dimethyl-; 6-heptene-l,5-diol, 2- 
ethylidene-6-methyl-; 6-heptene-2,4-diol, 4-(2-propenyl)-; l-octene-3,6-diol, 3-ethenyl-; 
2,4,6-octatriene-l,8-diol, 2,7-dimethyl-; 2.5-octadiene-I,7-diol, 2.6-dimethyl-; 2,5- 
octadiene-l,7-diol, 3,7-dimethyl-; 2,6-octadiene-l,4-diol. 3,7-dimethyl- (Rosiridol); 2.6- 
octadiene-l,8-diol, 2-methyl-; 2,7-octadiene-l,4-diol, 3,7-dimethyl-; 2,7-octadiene-1.5- 
diol, 2,6-dimethyl-; 2,7-octadiene-l,6-diol, 2,6-dimethyl- (8-hydroxylinalool); 2,7- 
octadiene-l,6-diol, 2,7-dimethyl-; 2-octene-l,7-diol, 2-methyl-6-methylene-; 3,5- 
octadiene-2,7-diol, 2,7-dimethyl-; 3,5-octanediol, 4-methylene-; 3,7-octadiene-1.6-diol. 
2,6-dimethyl-; 4-octene- 1 ,8-diol, 2-methylene-; 6-octene-3,5-diol, 2-methyl-; 6-octene- 
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3.5-diol, 4-methyl-; 7-octene-2.4-dioL 2-methyl-6-methylene-; 7-octene-2.5-dioL 7- 
methyl-; 7-octene-3.5-dioK 2-rnethyl-; l-nonene-3,5-diol; l-nonene-3,7-diol; 3-nonene- 
2,5-diol; 4-nonene-2.8-diol; 6.8-nonadiene-l,5-diol; 7-nonene-2,4-diol; 8-nonene-2.4- 
diol; 8-nonene-2 ? 5-diol; L9-decadiene-3,8-diol; and/or L9-decadiene-4,6-diol. 
5 Said principal alcohol solvent can also preferably be selected from the group 

consisting of: 2,5-dimethyl-2 ? 5-hexanediol; 2-ethyl-1.3-hexanediol: 2-methyl-2-propyl- 
1,3-propanediol; 1,2-hexanediol; and mixtures thereof. More preferably said principal 
alcohol solvent is selected from the group consisting of 2-ethyM,3-hexanediol; 2-methyl- 
2-propyl-l,3-propanediol; 1,2-hexanediol; and mixtures thereof. Even more preferably, 

10 said principal alcohol solvent is selected from the groups consisting of 2-ethyl-1.3- 
hexanediol; 1 ,2-hexanediol; and mixtures thereof. 

When several derivatives of the same diol with different alkyleneoxy groups can 
be used, e.g., 2-methyl-2,3-butanediol having 3 to 5 ethyleneoxy groups, or 2 
propyleneoxy groups, or 1 butyleneoxy group, it is preferred to use the derivative with the 

15 lowest number of groups, i.e., in this case, the derivative with one butyleneoxy group. 
However, when only about one to about four ethyleneoxy groups are needed to provide 
good formulatability, such derivatives are also preferred. 

UNSATURATED DIOLS 
It is found surprisingly that there is a clear similarity between the acceptability 

20 (formulatability) of a saturated diol and its unsaturated homologs, or analogs, having 
higher molecular weights. The unsaturated homologs/analogs have the same 
formulatability as the parent saturated principal solvent with the condition that the 
unsaturated principal solvents have one additional methylene (viz., CH2) group for each 
double bond in the chemical formula. In other words, there is an apparent "addition rule" 

25 in that for each good saturated principal solvent of this invention, which is suitable for the 
formulation of clear, concentrated fabric softener compositions, there are suitable 
unsaturated principal solvents where one, or more, CH2 groups are added while, for each 
CH2 group added, two hydrogen atoms are removed from adjacent carbon atoms in the 
molecule to form one carbon-carbon double bond, thus holding the number of hydrogen 

30 atoms in the molecule constant with respect to the chemical formula of the "parent" 
saturated principal solvent. This is due to a surprising fact that adding a -CH2- group to a 
solvent chemical formula has an effect of increasing its ClogP value by about 0.53, while 
removing two adjacent hydrogen atoms to form a double bond has an effect of decreasing 
its ClogP value by about a similar amount, viz., about 0.48, thus about compensating for 

35 the -CH2- addition. Therefore one goes from a preferred saturated principal solvent to the 



WO 97/34972 



PCT/US97/03374 



11 

preferred higher molecular weight unsaturated analogs/homologs containing at least one 
more carbon atom by inserting one double bond for each additional CH 2 group, and thus 
the total number of hydrogen atoms is kept the same as in the parent saturated principal 
solvent, as long as the ClogP value of the new solvent remains within the effective 0.15- 
0.64 range. The following are some illustrative examples: 

2.2-Dimethyl-6-heptene-1.3-diol (CAS No. 140192-39-8) is a preferred C9-dioI 
principal solvent and can be considered to be derived by appropriately adding a CH-> 
group and a double bond to either of the following preferred C8-diol principal solvents: 2- 
methyl-1 J-heptanediol or 2,2-dimethyl-l J-hexanediol. 

2,4-Dimethyl-5-heptene-l,3-diol (CAS No. 123363-69-9) is a preferred C9-dioI 
principal solvent and can be considered to be derived by appropriately adding a CHi 
group and a double bond to either of the following preferred C8-diol principal solvents: 2- 
methyl-l,3-heptanediol or 2,4-dimethyl-1.3-hexanedioI. 

2-(l-Ethyl-l-propenyl)-l,3-butanediol (CAS No. 116103-35-6) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a CFb 
group and a double bond to either of the following preferred C8-diol principal solvents: 2- 
(l-ethylpropyl)-K3-propanediol or 2-(l-methylpropyl)-l,3-butanediol. 

2-Ethenyl-3-ethyl-l,3-pentanediol (CAS No. 104683-37-6) is a preferred C9-diol 
principal solvent and can be considered to be derived by appropriately adding a CH? 
group and a double bond to either of the following preferred C8-diot principal solvents: 3- 
ethyI-2-methyl-l,3-pentanediol or 2-ethyl-3-methyi-l J-pentanediol. 

3,6-Dimethyl-5-heptene-l,4-diol (e.g., CAS No. 106777-99-5) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a CH-> 
group and a double bond to any of the following preferred C8-diol principal solvents: 3- 
methyl-l,4-heptanediol; 6-methyI-l,4-heptanediol; or 3,5-dimethyl-l,4-hexanediol. 

5,6-Dimethyl-6-heptene-l,4-diol (e.g., CAS No. 152344-16-6) is a preferred C9- 
diol principal solvent and can be considered to be derived by appropriately adding a CHo 
group and a double bond to any of the following preferred C8-diol principal solvents: 5- 
methyl-l,4-heptanediol; 6-methyl-l,4-heptanediol; or 4,5-dimethyl-l,3-hexanediol. 

4-Methyl-6-octene-3,5-diol (CAS No. 156414-25-4) is a preferred C9-diol 
principal solvent and can be considered to be derived by appropriately adding a CH-> 
group and a double bond to any of the following preferred C8-diol principal solvents: 3,5- 
octanediol, 3-methyl-2,4-heptanediol or 4-methyl-3,5-heptanediol. 

Rosiridol (CAS No. 101391-01-9) and isorosiridol (CAS No. 149252-15-3) are 
two isomers of 3,7-dimethyl-2,6-octadiene-K4-diol, and are preferred ClO-diol principal 
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solvents. They can be considered to be derived by appropriately adding two CH2 groups 
and two double bonds to any of the following preferred C8-diol principal solvents: 2- 
methyl-1 J-heptanediol; 6-methyl-L3-heptanediol; 3-methyl-l,4-heptanediol; 6-methyl- 
1,4-heptanediol; 2,5-dimethyl-l,3-hexanediol; or 3,5-dimethyM,4-hexanediol. 
5 8-Hydroxylinalool (CAS No. 103619-06-3, 2,6-dimethyl-2.7-octadiene-l,6-diol) 

is a preferred ClO-diol principal solvent and can be considered to be derived by 
appropriately adding two CH2 groups and two double bonds to any of the following 
preferred C8-diol principal solvents: 2-methyl-l,5-heptanediol; 5-methyl-l,5-heptanediol; 
2-methyl-l,6-heptanediol; 6-methyl-l,6-heptanediol; or 2,4-dimethyl-K4-hexanediol. 

10 2,7-Dimethyl-3,7-octadiene-2,5-diol (CAS No. 171436-39-8) is a preferred ClO- 

diol principal solvent and can be considered to be derived by appropriately adding two 
CH2 group and two double bond to any of the following preferred C8-diol principal 
solvents: 2,5-octanediol; 6-methyM,4-heptanediol; 2-methyl-2,4-heptanediol; 6-methyl- 
2,4-heptanediol; 2-methyl-2,5-heptanediol; 6-methyl-2,5-heptanediol; and 2.5-dimethyl- 

1 5 2,4-hexanediol. 

4-ButyI-2-butene-l,4-diol (CAS No. 153943-66-9) is a preferred C8-diol principal 
solvent and can be considered to be derived by appropriately adding a CH2 group and a 
double bond to any of the following preferred C7-diol principal solvents: 2-propy 1-1,4- 
butanediol or 2-butyl-l,3-propanediol. 

20 By the same token, there are cases where a higher molecular weight unsaturated 

homolog which is derived from a poor, inoperable saturated solvent is itself a poor 
solvent. For example, 3,5-dimethyl-5-hexene-2,4-diol (e.g., CAS No. 160429-40-3) is a 
poor unsaturated C8 solvent, and can be considered to be derived from the following poor 
saturated C7 solvents: 3-methyl-2,4-hexanediol; 5-methyl-2,4-hexanediol; or 2,4- 

25 dimethyl- 1,3-pentanediol; and 2,6-dimethyl-5-heptene-l,2-diol (e.g., CAS No. 141505- 
71-7) is a poor unsaturated C9 solvent, and can be considered to be derived from the 
following poor saturated C8 solvents: 2-methyl-l,2-heptanediol; 6-methyl-l,2- 
heptanediol; or 2,5-dimethyl-l,2-hexanediol. 

It is also found, surprisingly, that there is an exception to the above addition rule, 

30 in which saturated principal solvents always have unsaturated analogs/homologs with the 
same degree of acceptability. The exception relates to saturated diol principal solvents 
having the two hydroxyl groups situated on two adjacent carbon atoms. In some cases, 
but not always, inserting one, or more, CH2 groups between the two adjacent hydroxyl 
groups of a poor solvent results in a higher molecular weight unsaturated homolog which 

35 is more suitable for the clear, concentrated fabric softener formulation. For example, the 
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preferred unsaturated 6.6-dimethyl-l -heptene-3.5-diol (CAS No. 109788-01-4) having no 
adjacent hydroxy! groups can be considered to be derived from the inoperable 2.2- 
dimethyt-3.4-hexanediol which has adjacent hydroxyl groups. In this case, it is more 
reliable to consider that the 6.6-dimethyl-l -heptene-3.5-diol is derived from either 2- 
methyl-3.5-heptanediol or 5,5-dimethyl-2,4-hexanediol which are both preferred principal 
solvents and do not have adjacent hydroxyl groups. Conversely, inserting CH 2 groups 
between the adjacent hydroxyl groups of a preferred principal solvent can result in an 
inoperable higher molecular weight unsaturated diol solvent. For example, the inoperable 
unsaturated 2.4-dimethyl-5-hexene-2.4-diol (CAS No, 87604-24-8) having no adjacent 
hydroxyl groups can be considered to be derived from the preferred 2.3-dimethyl-2.3- 
pentanediol which has adjacent hydroxyl groups. In this case, it is more reliably to derive 
the inoperable unsaturated 2,4-dimethyl-5-hexene-2.4-diol from either 2-methyl-2,4- 
hexanediol or 4-methyl-2,4-hexanediol which are both inoperable solvents and do not 
have adjacent hydroxyl groups. There are also cases where an inoperable unsaturated 
solvent having no adjacent hydroxyl groups can be considered to be derived from an 
inoperable solvent which has adjacent hydroxyl groups, such as the pair 4.5-dimethyl-6- 
hexene-l,3-diol and 3,4-dimethyl-l,2-pentanediol. Therefore, in order to deduce the 
formulatabiliry of an unsaturated solvent having no adjacent hydroxyl groups, one should 
start from a low molecular weight saturated homolog also not having adjacent hydroxyl 
groups. I.e., in general, the relationship is more reliable when the distance/relationship of 
the two hydroxy groups is maintained. I.e., it is reliable to start from a saturated solvent 
with adjacent hydroxyl groups to deduce the formulatabiliry of the higher molecular 
weight unsaturated homologs also having adjacent hydroxyl groups. 

It has been discovered that the use of these specific principal alcohol solvents can 
produce clear, low viscosity, stable fabric softener compositions at surprisingly low 
principal solvent levels, i.e., less than about 40%, by weight of the composition. It has 
also been discovered that the use of the principal alcohol solvents can produce highly 
concentrated fabric softener compositions, that are stable and can be diluted, e.g. from 
about 2: 1 to about 10: 1, to produce compositions with lower levels of fabric softener that 
are still stable. 

As previously discussed, the principal solvents are desirably kept to the lowest 
levels that are feasible in the present compositions for obtaining translucency or clarity. 
The presence of water exerts an important effect on the need for the principal solvents to 
achieve clarity of these compositions. The higher the water content, the higher the 
principal solvent level (relative to the softener level) is needed to attain product clarity. 
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Inversely, the less the water content, the less principal solvent (relative to the softener) is 
needed. Thus, at low water levels of from about 5% to about 15%, the softener active-to- 
principal solvent weight ratio is preferably from about 55:45 to about 85:15, more 
preferably from about 60:40 to about 80:20. At water levels of from about 15% to about 
5 70%, the softener active-to-principal solvent weight ratio is preferably from about 45:55 
to about 70:30, more preferably from about 55:45 to about 70:30. But at high water 
levels of from about 70% to about 80%, the softener active- to-principal solvent weight 
ratio is preferably from about 30:70 to about 55:45, more preferably from about 35:65 to 
about 45:55. At even higher water levels, the softener to principal solvent ratios should 

10 also be even higher. 

Mixtures of the above principal solvents are particularly preferred, since one of the 
problems associated with large amounts of solvents is safety. Mixtures decrease the 
amount of any one material that is present. Odor and flammability can also be 
mimimized by use of mixtures, especially when one of the principal solvents is volatile 

15 and/or has an odor, which is more likely for low molecular weight materials. Suitable 
solvents that can be used at levels that would not be sufficient to produce a clear product 
are 2,2,4-trimethyM,3-pentane diol; the ethoxylate, diethoxylate, or triethoxylate 
derivatives of 2,2,4-trimethyl-l,3-pentane diol; and/or 2-ethyl- 1 ,3-hexanediol. For the 
purposes of this invention, these solvents should only be used at levels that will not 

20 provide a stable, or clear product. Preferred mixtures are those where the majority of the 
solvent is one, or more, that have been identified hereinbefore as most preferred. The use 
of mixtures of solvents is also preferred, especially when one, or more, of the preferred 
principal solvents are solid at room temperature. In this case, the mixtures are fluid, or 
have lower melting points, thus improving processability of the softener compositions. 

25 It is also discovered that it is possible to substitute for part of a principal solvent or 

a mixture of principal solvents of this invention with a secondary solvent, or a mixture of 
secondary solvents, which by themselves are not operable as a principal solvent of this 
invention, as long as an effective amount of the operable principal solvent(s) of this 
invention is still present in the liquid concentrated, clear fabric softener composition. An 

30 effective amount of the principal solvent(s) of this invention is at least greater than about 
5%, preferably more than about 7%, more preferably more than about 10% of the 
composition, when at least about 15% of the softener active is also present. The 
substitute solvent(s) can be used at any level, but preferably about equal to, or less than, 
the amount of operable principal solvent, as defined hereinbefore, that is present in the 

35 fabric softener composition. 
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For example, even though 1 .2-pentanediol, 1 .3-octanediol. and hydroxy pivalyl 
hydroxy pivalate (hereinafter. HPHP) having the following formula: 

HO-CH:-C(CH3)2-CH 2 -0-CO-C(CH3)2-CH2-OH (CAS u 1 1 15-20-4) 
are inoperable solvents according to this invention, mixtures of these solvents with the 
principal solvent, e.g., with the preferred 1,2-hexanediol principal solvent, wherein the 
1.2-hexanediol principal solvent is present at effective levels, also provide liquid 
concentrated, clear fabric softener compositions. 

Some of the secondary solvents that can be used are those listed as inoperable 
hereinbefore and hereinafter, as well as some parent, non-aJkoxylated solvents disclosed 
in Tables VIIIA-VIIIE. 

The principal solvent can be used to either make a composition translucent or 
clear, or can be used to reduce the temperature at which the composition is translucent or 
clear. Thus the invention also comprises the method of adding the principal solvent, at 
the previously indicated levels, to a composition that is not translucent, or clear, or which 
has a temperature where instability occurs that is too high, to make the composition 
translucent or clear, or. when the composition is clear, e.g., at ambient temperature, or 
down to a specific temperature, to reduce the temperature at which instability occurs, 
preferably by at least about 5°C, more preferably by at least about 10°C. The principal 
advantage of the principal solvent is that it provides the maximum advantage for a given 
weight of solvent. It is understood that "solvent", as used herein, refers to the effect of the 
principal solvent and not to its physical form at a given temperature, since some of the 
principal solvents are solids at ambient temperature. 
Alkvl Lactates 

Some alkyl lactate esters, e.g., ethyl lactate and isopropyl lactate have ClogP 
values within the effective range of from about 0.15 to about 0.64, and can form liquid 
concentrated, clear fabric softener compositions with the fabric softener actives of this 
invention, but need to be used at a slightly higher level than the more effective diol 
solvents like 1,2-hexanediol. They can also be used to substitute for part of other 
principal solvents of this invention to form liquid concentrated, clear fabric softener 
compositions. This is illustrated in Example I-C. 

These principal solvents all provide the unobvious benefit described hereinbefore. 
III. OPTIONAL INGREDIENTS 

(A) Low molecular weight water soluble solvents can also be used at levels of 
of from 0% to about 12%, preferably from about 1% to about 10%, more preferably from 
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about 2% to about 8%. The water soluble solvents cannot provide a clear product at the 
same low levels of the principal solvents described hereinbefore but can provide clear 
product when the principal solvent is not sufficient to provide completely clear product. 
The presence of these water soluble solvents is therefore highly desirable. Such solvents 
5 include: ethanol; isopropanol; 1,2-propanediol; 1,3-propanediol; propylene carbonate; etc. 
but do not include any of the principal solvents (B). These water soluble solvents have a 
greater affinity for water in the presence of hydrophobic materials like the softener active 
than the principal solvents. 
(B) Brighteners 

10 The compositions herein can also optionally contain from about 0.005% to 5% by 

weight of certain types of hydrophilic optical brighteners which also provide a dye 
transfer inhibition action. If used, the compositions herein will preferably comprise from 
about 0.001% to 1% by weight of such optical brighteners. 

The hydrophilic optical brighteners useful in the present invention are those 

1 5 having the structural formula: 

R, R 2 

V-N > , H H , . N— ( 

V-N ii ^ ( ) ' A N— ^ 

R 2 S0 3 M SO3M R, 

wherein R\ is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxyethyl; R2 is 
selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-N-methylamino, morphilino, 
chloro and amino; and M is a salt- forming cation such as sodium or potassium. 

20 When in the above formula, R\ is anilino, R2 is N-2-bis-hydroxyethyl and M is a 

cation such as sodium, the brightener is 4,4\-bis[(4-anilino-6-(N-2-bis-hydroxyethyl)-s- 
triazine-2-yl)amino]-2,2'-stilbenedisulfonic acid and disodium salt. This particular 
brightener species is commercially marketed under the tradename Tinopal-UNPA-GX® 
by Ciba-Geigy Corporation. Tinopal-UNPA-GX is the preferred hydrophilic optical 

25 brightener useful in the rinse added compositions herein. 

When in the above formula, Rj is anilino, R2 is N-2-hydroxyethyUN-2- 
methylamino and M is a cation such as sodium, the brightener is 4,4-bis[(4-anilino-6-(N- 
2-hydroxyethyl-N-methylamino)-s-m acid 
disodium salt. This particular brightener species is commercially marketed under the 

30 tradename Tinopal 5BM-GX® by Ciba-Geigy Corporation. 
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When in the above formula. Rj is anilino, R 2 is morphilino and M is a cation such 
as sodium, the brightener is 4.4'-bis[(4-amlino-6-morphilino-s-tria2ine-2-yi)amino]2.2'- 
stilbenedisulfonic acid, sodium salt. This particular brightener species is commercially 
marketed under the tradename Tinopal AMS-GX® by Ciba Geigy Corporation. 
(C) Dispersibilitv Aids 
(J) Optional Viscositv/Dispersibilitv Modifiers 

Relatively concentrated compositions containing both saturated and unsaturated 
diester quaternary ammonium compounds can be prepared that are stable without the 
addition of concentration aids. However, the compositions of the present invention may 
require organic and/or inorganic concentration aids to go to even higher concentrations 
and/or to meet higher stability standards depending on the other ingredients. These 
concentration aids which typically can be viscosity modifiers may be needed, or 
preferred, for ensuring stability under extreme conditions when particular softener active 
levels are used. The surfactant concentration aids are typically selected from the group 
consisting of (1) single long chain alkyl cationic surfactants; (2) nonionic surfactants; (3) 
amine oxides; (4) fatty acids; and (5) mixtures thereof. These aids are described in P&G 
Copending Application Serial No. 08/461.207, filed June 5, 1995, WahJ et al., specifically 
on page 14, line 12 to page 20, line 12, which is herein incorporated by reference. 

When said dispersibility aids are present , the total level is from about 2% to about 
25%, preferably from about 3% to about 17%, more preferably from about 4% to about 
15%, and even more preferably from 5% to about 13% by weight of the composition. 
These materials can either be added as pan of the active softener raw material, (I), e.g., 
the mono-long chain alkyl cationic surfactant and/or the fatty acid which are reactants 
used to form the biodegradable fabric softener active as discussed hereinbefore, or added 
as a separate component. The total level of dispersibility aid includes any amount that 
may be present as part of component (I). 

0) Mono-Alkvi Cationic Quaternary Ammonium Compound 
When the mono-alkyl cationic quaternary ammonium compound is present, it is 
typically present at a level of from about 2% to about 25%, preferably from about 3% to 
about 17%, more preferably from about 4% to about 15%, and even more preferably from 
5% to about 13% by weight of the composition, the total mono-alkyl cationic quaternary 
ammonium compound being at least at an effective level. 

Such mono-alkyl cationic quaternary ammonium compounds useful in the present 
invention are, preferably, quaternary ammonium salts of the general formula: 
[R 4 N + (R5) 3 ] X- 
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wherein 

R 4 is Cg-C22 alkyl or alkenyl group, preferably Ci 0 -Ci 8 alkyl or alkenyi group; more 
preferably C 1 q-C \ 4 or C 1 $-C 1 g alkyl or alkenyl group; 

each R 5 is a Cj-Cg alkyl or substituted alkyl group (e.g., hydroxy alkyl), preferably Cj- 
5 C3 alkyl group, e.g., methyl (most preferred), ethyl, propyl, and the like, a benzyl group, 
hydrogen, a polyethoxylated chain with from about 2 to about 20 oxyethylene units, 
preferably from about 2.5 to about 13 oxyethylene units, more preferably from about 3 to 
about 10 oxyethylene units, and mixtures thereof; and 
X* is as defined hereinbefore for (Formula (I)). 
10 Especially preferred dispersibility aids are monolauryl trimethyl ammonium 

chloride and monotallow trimethyl ammonium chloride available from Witco under the 
trade name Varisoft® 471 and monooleyl trimethyl ammonium chloride available from 
Witco under the tradename Varisoft® 417. 

The R 4 group can also be attached to the cationic nitrogen atom through a group 
15 containing one, or more, ester, amide, ether, amine, etc., linking groups which can be 
desirable for increased concentratability of component (I), etc. Such linking groups are 
preferably within from about one to about three carbon atoms of the nitrogen atom. 

Mono-alkyl cationic quaternary ammonium compounds also include Cg-C22 alkyl 
choline esters. The preferred dispersibility aids of this type have the formula: 
20 R 1 C(0)-0-CH2CH2N + (R)3X- 
wherein R 1 , R and X* are as defined previously. 

Highly preferred dispersibility aids include C12-C14 coco choline ester and Cjg- 
Cig tallow choline ester. 

Suitable biodegradable single-long-chain alkyl dispersibility aids containing an 
25 ester linkage in the long chains are described in U.S. Pat. No. 4,840,738, Hardy and 
Walley, issued June 20, 1989, said patent being incorporated herein by reference. 

When the dispersibility aid comprises alkyl choline esters, preferably the 
compositions also contain a small amount, preferably from about 2% to about 5% by 
weight of the composition, of organic acid. Organic acids are described in European 
30 Patent Application No. 404,471, Machin et al., published on Dec. 27, 1990, supra, which 
is herein incorporated by reference. Preferably the organic acid is selected from the group 
consisting of glycolic acid, acetic acid, citric acid, and mixtures thereof. 

Ethoxylated quaternary ammonium compounds which can serve as the 
dispersibility aid include ethylbis(polyethoxy ethanol)alkylammonium ethyl-sulfate with 
35 17 moles of ethylene oxide, available under the trade name Variquat® 66 from Sherex 
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Chemical Company: polyethylene glycol (15) oleammonium chlortde. available under the 
trade name Ethoquad® 0/25 from Akzo; and polyethylene glycol (15) cocomonium 
chloride, available under the trade name Ethoquad* C/25 from Akzo. 

Although the main function of the dispersibility aid is to increase the dispersibility 
of the ester softener, preferably the dispersibility aids of the present invention also have 
some softening properties to boost softening performance of the composition. Therefore, 
preferably the compositions of the present invention are essentially free of non- 
nitrogenous ethoxylated nonionic dispersibility aids which wUI decrease the overall 
softening performance of the compositions. 

Also, quaternary compounds having only a single long alkyl chain, can protect the 
cationic softener from interacting with anionic surfactants and/or detergent builders that 
are carried over into the rinse from the wash solution. 
(2) Amine Oxides 
Suitable amine oxides include those with one alkyl or hydroxyalkyl moiety of 
about 8 to about 22 carbon atoms, preferably from about 10 to about 18 carbon atoms, 
more preferably from about 8 to about 14 carbon atoms, and two alkyl moieties selected 
from the group consisting of alkyl groups and hydroxyalkyl groups with about 1 to about 
3 carbon atoms. 

Examples include dimethyloctylamine oxide, diethyldecylamine oxide. bis-(2- 
hydroxyethyl)dodecyl-amine oxide, dimethyldodecylamine oxide, dipropyl- 
tetradecylamine oxide, methylethylhexadecylamine oxide, dimethyl-2- 

hydroxyoctadecylamine oxide, and coconut fatty alkyl dimethylamine oxide. 

(D) Stabilizers 

Stabilizers can be present in the compositions of the present invention. The term 
"stabilizer," as used herein, includes antioxidants and reductive agents. These agents are 
present at a level of from 0% to about 2%, preferably from about 0.01% to about 0.2%, 
more preferably from about 0.035% to about 0.1% for antioxidants, and more preferably 
from about 0.01% to about 0.2% for reductive agents. These assure good odor stability 
under long term storage conditions. Antioxidants and reductive agent stabilizers are 
especially critical for unscented or low scent products (no or low perfume). 

Examples of antioxidants that can be added to the compositions of this invention 
include a mixture of ascorbic acid, ascorbic paimitate, propyl gallate, available from 
Eastman Chemical Products, Inc., under the trade names Tenox® PG and Tenox® S-l; a 
mixture of BHT (butylated hydroxytoluene), BHA (butylated hydroxyanisole), propyl 
gallate, and citric acid, available from Eastman Chemical Products, Inc., under the trade 
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name Tenox®-6; butylated hydroxytoluene. available from UOP Process Division under 
the trade name Sustane® BHT; tertiary butylhydroquinone. Eastman Chemical Products. 
Inc.. as Tenox® TBHQ; natural tocopherols, Eastman Chemical Products, Inc., as 
Tenox® GT-l/GT-2; and butylated hydroxyanisole, Eastman Chemical Products, Inc., as 
5 BHA; long chain esters (Cg-C 22 ) of gallic acid, e.g., dodecyl galiate; Irganox® 1010; 
Irganox® 1035; Irganox® B 1 171; Irganox® 1425; Irganox® 31 14; Irganox® 3 125; and 
mixtures thereof; preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and 
mixtures thereof; more preferably Irganox® 3125 alone or mixed with citric acid and/or 
other chelators such as isopropyl citrate, Dequest® 2010, available from Monsanto with a 

10 chemical name of 1-hydroxyethylidene-l, 1-diphosphonic acid (etidronic acid), and 
Tiron®, available from Kodak with a chemical name of 4,5-dihydroxy-m-benzene- 
sulfonic acid/sodium salt, and DTP A®, available from Aldrich with a chemical name of 
diethylenetriaminepentaacetic acid. 

The chemical names and CAS numbers for some of the above stabilizers which can 

15 be used in the compositions of the present invention are listed in Table I below. 
(E) Soil Release Agent 

In the present invention, an optional soil release agent can be added. The addition 
of the soil release agent can occur in combination with the premix. in combination with 
the acid/water seat, before or after electrolyte addition, or after the final composition is 

20 made. The softening composition prepared by the process of the present invention herein 
can contain from 0% to about 10%, preferably from 0.2% to about 5%, of a soil release 
agent. Preferably, such a soil release agent is a polymer. Polymeric soil release agents 
useful in the present invention include copolymeric blocks of terephthalate and 
polyethylene oxide or polypropylene oxide, and the like. 

25 A preferred soil release agent is a copolymer having blocks of terephthalate and 

polyethylene oxide. More specifically, these polymers are comprised of repeating units of 
ethylene terephthalate and polyethylene oxide terephthalate at a molar ratio of ethylene 
terephthalate units to polyethylene oxide terephthalate units of from 25:75 to about 35:65, 
said polyethylene oxide terephthalate containing polyethylene oxide blocks having 

30 molecular weights of from about 300 to about 2000. The molecular weight of this 
polymeric soil release agent is in the range of from about 5,000 to about 55,000. 

Another preferred polymeric soil release agent is a crystallizable polyester with 
repeat units of ethylene terephthalate units containing from about 10% to about 15% by 
weight of ethylene terephthalate units together with from about 10% to about 50% by 

35 weight of polyoxyethylene terephthalate units, derived from a polyoxyethylene glycol of 
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average molecular weight of from about 300 to about 6.000. and the molar ratio of 
ethylene terephthalate units to polyoxyethylene terephthalate units in the crystal lizable 
polymeric compound is between 2.1 and 6:1. Examples of this polymer include the 
commercially available materials Zelcon 4780® (from Dupont) and Milease T® (from 
ICI). 

Highly preferred soil release agents are polymers of the generic formula: 

? ? O O 

X-(CDCH 2 CH 2 )p(0-C-R 14 - C — OR 15 ) u(0 l-Rl4<x!-0)(CH2CH 2 0-) n -X 

in which each X can be a suitable capping group, with each X typically being selected 
from the group consisting of H. and alky I or acyl groups containing from about 1 to about 
4 carbon atoms, p is selected for water solubility and generally is from about 6 to about 
113, preferably from about 20 to about 50. u is critical to formulation in a liquid 
composition having a relatively high ionic strength. There should be very little material 
in which u is greater than 10. Furthermore, there should be at least 20%, preferably at 
least 40%, of material in which u ranges from about 3 to about 5. 

The R 14 moieties are essentially 1.4-phenylene moieties. As used herein, the term 
"the R 14 moieties are essentially 1 ,4-phenylene moieties" refers to compounds where the 
R 14 moieties consist entirely of 1.4-phenylene moieties, or are partially substituted with 
other arylene or aJkarylene moieties, alkylene moieties, alkenylene moieties, or mixtures 
thereof. Arylene and alkarylene moieties which can be partially substituted for 1.4- 
phenylene include 1 ,3-phenylene, 1.2-phenylene, 1 ,8-naphthylene, 1 ,4-naphthylene. 2.2- 
biphenylene, 4,4-biphenyIene, and mixtures thereof. Alkylene and alkenylene moieties 
which can be partiaJly substituted include 1 ,2-propylene, 1,4-butylene, 1,5-pentylene, 1.6- 
hexamethylene, 1,7-heptamethylene, 1.8-octamethylene, 1 ,4-cyclohexylene, and mixtures 
thereof. 

For the R 14 moieties, the degree of partial substitution with moieties other than 
1 ,4-phenylene should be such that the soil release properties of the compound are not 
adversely affected to any great extent. Generally the degree of partial substitution which 
can be tolerated will depend upon the backbone length of the compound, i.e.. longer 
backbones can have greater partial substitution for 1 ,4-phenylene moieties. Usually, 
compounds where the R 14 comprise from about 50% to about 100% 1,4-phenylene 
moieties (from 0% to about 50% moieties other than 1,4-phenylene) have adequate soil 
release activity. For example, polyesters made according to the present invention with a 
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40:60 mole ratio of isophthalic (1,3-phenylene) to terephthalic (L4-phenylene) acid have 
adequate soil release activity. However, because most polyesters used in fiber making 
comprise ethylene terephthalate units, it is usually desirable to minimize the degree of 
partial substitution with moieties other than 1,4-phenylene for best soil release activity. 
5 Preferably, the R 14 moieties consist entirely of (i.e., comprise 100%) 1.4-phenylene 
moieties, i.e., each R' 4 moiety is 1,4-phenylene. 

For the R 15 moieties, suitable ethylene or substituted ethylene moieties include 
ethylene, 1,2-propylene, 1,2-butyIene. 1 ,2-hexy lene, 3-methoxy- 1,2-propylene, and 
mixtures thereof. Preferably, the R 15 moieties are essentially ethylene moieties, 1,2- 
10 propylene moieties, or mixtures thereof. Inclusion of a greater percentage of ethylene 
moieties tends to improve the soil release activity of compounds. Surprisingly, inclusion 
of a greater percentage of 1,2-propylene moieties tends to improve the water solubility of 
compounds. 

Therefore, the use of 1,2-propylene moieties or a similar branched equivalent is 
15 desirable for incorporation of any substantial part of the soil release component in the 
liquid fabric softener compositions. Preferably, from about 75% to about 100%, are 1,2- 
propylene moieties. 

The value for each p is at least about 6, and preferably is at least about 10. The 
value for each n usually ranges from about 12 to about 113. Typically the value for each 

20 p is in the range of from about 12 to about 43. 

A more complete disclosure of soil release agents is contained in U.S. Pat. Nos.: 
4,661,267, Decker, Konig, Straathof, and Gosselink, issued Apr. 28, 1987; 4,711,730, 
Gosselink and Diehl, issued Dec. 8, 1987; 4,749,596, Evans, Huntington, Stewart, Wolf, 
and Zimmerer, issued June 7, 1988; 4,818,569, Trinh, Gosselink, and Rattinger, issued 

25 April 4, 1989; 4,877,896, Maldonado, Trinh, and Gosselink, issued Oct. 31, 1989; 
4,956,447, Gosselink et al., issues Sept. 1 1, 1990; and 4,976,879, Maldonado, Trinh, and 
Gosselink, issued Dec. 11, 1990, all of said patents being incorporated herein by 
reference. 

These soil release agents can also act as scum dispersants. 
30 (F) Scum Dispersant 

In the present invention, the premix can be combined with an optional scum 
dispersant, other than the soil release agent, and heated to a temperature at or above the 
melting point(s) of the components. 

The preferred scum dispersants herein are formed by highly ethoxylating 
35 hydrophobic materials. The hydrophobic material can be a fatty alcohol, fatty acid, fatty 
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amine, fatty acid amide, amine oxide, quaternary ammonium compound, or the 
hydrophobic moieties used to form soil release polymers. The preferred scum dispersants 
are highly ethoxylated. e.g.. more than about 17, preferably more than about 25. more 
preferably more than about 40. moles of ethylene oxide per molecule on the average, with 
the polyethylene oxide portion being from about 76% to about 97%. preferably from 
about 81% to about 94%. of the total molecular weight. 

The level of scum dispersant is sufficient to keep the scum at an acceptable, 
preferably unnot.ceable to the consumer, level under the conditions of use, but not enough 
to adversely affect softening. For some purposes it is desirable that the scum is 
nonexistent. Depending on the amount of anionic or nonionic detergent, etc., used in the 
wash cycle of a typical laundering process, the efficiency of the rinsing steps prior to the 
introduction of the compositions herein, and the water hardness, the amount of anionic or 
nonionic detergent surfactant and detergency builder (especially phosphates and zeolites) 
entrapped in the fabric (laundry) will vary. Normally, the minimum amount of scum 
dispersant should be used to avoid adversely affecting softening properties. Typically 
scum dispersion requires at least about 2%, preferably at least about 4% (at least 6% and 
preferably at least 10% for maximum scum avoidance) based upon the level of softener 
active. However, at levels of about 10% (relative to the softener materia!) or more, one 
nsks loss of softening efficacy of the product especially when the fabrics contain high 
proportions of nonionic surfactant which has been absorbed during the washing operation. 

Preferred scum dispersants are: Brij 700®; Varonic U-250®; Genapol T-500®, 
Genapol T-800®; Plurafac A-79®; and Neodol 25-50®. 

(G) Bactericides 

Examples of bactericides used in the compositions of this invention include 
glutaraldehyde, formaldehyde, 2-bromo-2-nitro-propane-l,3-dioI sold by Inolex 
Chemicals, located in Philadelphia, Pennsylvania, under the trade name Bronopol®, and a 
mixture of 5-chloro-2-methyl-4-isothiazoline-3-one and 2-methyl-4-isothiazoline-3-one 
sold by Rohm and Haas Company under the trade name Kathon about 1 to about 1,000 
ppm by weight of the agent. 

(H) Perfume 

The present invention can contain any softener compatible perfume. 
Suitable perfumes are disclosed in U.S. Pat. 5,500,138, Bacon et al., issued March 
19. 1996, said patent being incorporated herein by reference. 

As used herein, perfume includes fragrant substance or mixture of 
substances including natural (i.e., obtained by extraction of flowers, herbs, leaves, 
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roots, barks, wood, blossoms or plants), artificial (i.e.. a mixture of different nature 
oils or oil constituents) and synthetic (i.e., synthetically produced) odoriferous 
substances. Such materials are often accompanied by auxiliary materials, such as 
fixatives, extenders, stabilizers and solvents. These auxiliaries are also included 
5 within the meaning of "perfume", as used herein. Typically, perfumes are complex 
mixtures of a plurality of organic compounds. 

Examples of perfume ingredients useful in the perfumes of the present 
invention compositions include, but are not limited to, hexyl cinnamic aldehyde; 
amyl cinnamic aldehyde; amyl salicylate; hexyl salicylate; terpineol; 3,7-dimethyl- 

1 0 c/s-2,6-octadien- 1 -ol; 2,6-dirnethyl-2-octanoi; 2,6-dimethyI-7-octen-2-ol; 3,7- 
dimethyl-3-octanol; 3,7-dimethyl-rran5-2,6-octadien-l -ol; 3,7-dimethyl-6-octen-l - 
ol; 3,7-dimethyM-octanol; 2-methyl-3-(para-tert-butylphenyI)-propionaldehyde; 4- 
(4-hydroxy-4-methylpenty l)-3-cyciohexene- 1 -carboxaldehyde; tricyclodeceny 1 
propionate; tricyclodecenyl acetate; anisaldehyde; 2-methyl-2-(para-iso- 

1 5 propylphenyl)-propionaldehyde; ethyl-3-methyl-3-phenyl glycidate; 4-(para- 
hydroxypheny l)-butan-2-one; 1 -(2,6,6-trimethy l-2-cyclohexen- 1 -yl)-2-buten- 1 -one; 
para-methoxyacetophenone; para-methoxy-alpha-phenylpropene; methyl-2-n-hexyl- 
3-oxo-cyclopentane carboxylate; undecalactone gamma. 

Additional examples of fragrance materials include, but are not limited to, 

20 orange oil; lemon oil; grapefruit oil; bergamot oil; clove oil; dodecalactone gamma; 
methyl-2-(2-pentyl-3-oxo-cyclopentyl) acetate; beta-naphthol methylether; methyl- 
beta- naphthy Ike tone ; coumarin; decylaldehyde; benzaldehyde; 4-tert- 
butylcyclohexyl acetate; alpha,alpha-dimethylphenethyl acetate; 

methylphenylcarbinyl acetate; SchifFs base of 4-(4-hydroxy-4-methylpentyl)-3- 

25 cyclohexene-1 -carboxaldehyde and methyl anthranilate; cyclic ethyleneglycol 
diester of tridecandioic acid; 3,7-dimethyl-2,6-octadiene-l-nitrile; ionone gamma 
methyl; ionone alpha; ionone beta; petitgrain; methyl cedrylone; 7-acetyl- 
l^^^^^J^KKitahydro-lJ^J-tetramethyl-naphthalene; ionone methyl; methyl- 
1 ,6, 1 0-trimethyl-2,5,9-cyclododecatrien- 1 -y 1 ketone; 7-acety 1- 1 , 1 ,3 ,4,4,6- 

30 hexamethyl tetralin; 4-acetyl-6-tert-buty 1-1,1 -dimethyl indane; benzophenone; 6- 
acetyl- 1 , 1 ,2,3,3,5-hexamethyl indane; 5-acetyU3-isopropyl- 1 , 1 ,2,6-tetrarnethyl 
indane; 1-dodecanal; 7-hydroxy-3,7-dimethyl octanal; 10-undecen-l-al; iso-hexenyl 
cyclohexyl carboxaldehyde; formyl tricyclodecan; cyclopentadecanolide; 16- 
hydroxy-9-hexadecenoic acid lactone; 1 ,3,4,6,7,8-hexahydro-4,6,6,7,8,8- 

35 hexamethylcyclopenta-gamma-2-benzopyrane; ambroxane; dodecahydro-3a,6,6,9a- 
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tetramethylnaphtho-f2. 1 b]furan; cedrol; 5-(2.2.3-tnmethylcyclopem-3-envl)-3- 
methylpentan-2-oi: 2-ethy l-4-(2.2.3-trimethyl-3-cyclopenten- 1 -y l)-2-buten'- 1 -ol; 
caryophyllene alcohol: cedryl acetate; para-tert-butylcyclohexyl acetate; patchouli; 
olibanum resinoid; labdanum: vetivert; copaiba balsam; fir balsam: and 
condensation products of: hydroxycitronellal and methyl anthranilate; 
hydroxycitroneilal and indol; phenyl acetaldehyde and indol; 4-(4-hydroxy-4-methyl 
pentyl)-3-cyclohexene- 1 -carboxaldehyde and methyl anthranilate. 

More examples of perfume components are geraniol; geranyl acetate; 
linalool; linalyl acetate; tetrahydrolinalool; citronellol; citronellyl acetate; 
dihydromyrcenol: dihydromyrcenyl acetate; tetrahydromyrcenol; terpinyl acetate,' 
nopol; nopyl acetate; 2-phenylethanol; 2-phenylethyl acetate; benzyl alcohol; benzyl 
acetate; benzyl salicylate; benzyl benzoate; styrallyl acetate; 
dimethylbenzylcarbinol; trichloromethylphenylcarbinyi methylphenylcarbinyl 
acetate; isononyl acetate; vetiveryl acetate; vetiverol; 2-methyl-3-(p-tert- 
butylpheny])-propanal; 2-methyl-3-(p-isopropylphenyl)-propanal; 3-(p-tert- 
butylphenyl)-propanal; 4-(4-methyl-3-pentenyl)-3-cyclohexenecarbaldehyde; 4- 
acetoxy-3-pentyltetrahydropyran; methyl dihydrojasmonate; 2-n- 

heptylcyclopentanone; 3-methyl-2-pentyl-cyclopentanone; n-decanal; n-dodecanal; 
9-decenol-l; phenoxyethyl isobutyrate; phenylacetaldehyde dimethylacetal; 
phenylacetaldehyde diethylacetal; geranonitrile; citronellonitrile; cedryl acetal; 3- 
isocamphylcyclohexanol; cedryl methylether; isolongifolanone; aubepine nitrile; 
aubepine; heiiotropine; eugenol; vanillin; diphenyl oxide; hydroxycitronellal 
ionones; methyl ionones; isomethyl ionomes; irones; cis-3-hexenoI and esters 
thereof; indane musk fragrances; tetralin musk fragrances; isochroman musk 
fragrances; macrocyclic ketones; macroiactone musk fragrances; ethylene 
brassylate. 

The perfumes useful in the present invention compositions are substantially 
free of halogenated materials and nitromusks. 

Suitable solvents, diluents or carriers for perfumes ingredients mentioned 
above are for examples, ethanol, isopropanol. diethylene glycol, monoethyl ether, 
dipropylene glycol, diethyl phthalate, triethyl citrate, etc. The amount of such 
solvents, diluents or carriers incorporated in the perfumes is preferably kept to the 
minimum needed to provide a homogeneous perfume solution. 

Perfume can be present at a level of from 0% to about 10%, preferably from 
about 0.1% to about 5%, and more preferably from about 0.2% to about 3%, by 
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weight of the finished composition. Fabric softener compositions of the present 
invention provide improved fabric perfume deposition. 
(I) Chelating Agents 

The compositions and processes herein can optionally employ one or more copper 
and/or nickel chelating agents ("chelators"). Such water-soluble chelating agents can be 
selected from the group consisting of amino carboxylates, amino phosphonates, 
polyfunctionally-substituted aromatic chelating agents and mixtures thereof, all as 
hereinafter defined. The whiteness and/or brightness of fabrics are substantially improved 
or restored by such chelating agents and the stability of the materials in the compositions 
are improved. 

Amino carboxylates useful as chelating agents herein include ethylenedi- 
aminetetraacetates (EDTA), N-hydroxyethylethylenediaminetriacetates, nitrilotriacetates 
(NTA), ethylenediamine tetraproprionates, ethylenediamine-N,N'-diglutamates, 2- 
hyroxypropylenediamine-N,N'-disuccinates, triethylenetetraaminehexacetates, 
diethylenetriaminepentaacetates (DETPA), and ethanoldiglycines, including their water- 
soluble salts such as the alkali metal, ammonium, and substituted ammonium salts thereof 
and mixtures thereof. 

Amino phosphonates are also suitable for use as chelating agents in the 
compositions of the invention when at least low levels of total phosphorus are permitted 
in detergent compositions, and include ethylenediaminetetrakis (methylenephosphonates), 
dtethylenetriamine-N,N,N , t N M ,N M -pentakis(methane phosphonate) (DETMP) and 1- 
hydroxyethane-l,l-diphosphonate (HEDP). Preferably, these amino phosphonates to not 
contain alkyl or alkenyl groups with more than about 6 carbon atoms. 

The chelating agents are typically used in the present rinse process at levels from 
about 2 ppm to about 25 ppm, for periods from 1 minute up to several hours' soaking. 

The preferred EDDS chelator used herein (also known as ethyIenediamine-N,N'- 
disuccinate) is the material described in U.S. Patent 4,704,233, cited hereinabove, and has 
the formula (shown in free acid form): 

H-N— CH 2 -CH 2 — N— H 

CH 2 CH CH CH 2 

I I I I 

COOH COOH COOH COOH 

As disclosed in the patent, EDDS can be prepared using maleic anhydride and 
ethylenediamine. The preferred biodegradable [S,S] isomer of EDDS can be prepared by 
reacting L-aspartic acid with 1,2-dibromoethane. The EDDS has advantages over other 
chelators in that it is effective for chelating both copper and nickel cations, is available in 
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a biodegradable form, and does not contain phosphorus. The EDDS employed herein as a 
chelator is typically in its salt form. i.e.. wherein one or more of the four acidic hydrogens 
are replaced by a water-soluble cation M, such as sodium, potassium, ammonium, 
triethanolammonium. and the like. As noted before, the EDDS chelator is also typically 
used in the present rinse process at levels from about 2 ppm to about 25 ppm for periods 
from 1 minute up to several hours' soaking. At certain pH's the EDDS is preferably used 
in combination with zinc cations. 

As can be seen from the foregoing, a wide variety of chelators can be used herein. 
Indeed, simple polycarboxylates such as citrate, oxydisuccinate, and the like, can also be 
used, although such chelators are not as effective as the amino carboxylates and 
phosphonates. on a weight basis.. Accordingly, usage levels may be adjusted to take into 
account differing degrees of chelating effectiveness. The chelators herein will preferably 
have a stability constant (of the fully ionized chelator) for copper ions of at least about 5. 
preferably at least about 7. Typically, the chelators will comprise from about 0.5% to 
about 10%, more preferably from about 0.75% to about 5%, by weight of the 
compositions herein. Preferred chelators include DETMP, DETPA, NTA, EDDS and 
mixtures thereof. 

(J) Other Optional Ingredients 

The present invention can include optional components conventionally used in 
textile treatment compositions, for example: colorants; preservatives; surfactants; anti- 
shrinkage agents; fabric crisping agents; spotting agents; germicides; fungicides; anti- 
oxidants such as butylated hydroxy toluene, anti-corrosion agents, and the like. 

Particularly preferred ingredients include water soluble calcium and/or magnesium 
compounds, which provide additional stability. The chloride salts are preferred, but 
acetate, nitrate, etc. salts can be used. The level of said calcium and/or magnesium salts is 
from 0% to about 2%, preferably from about 0.05% to about 0.5%, more preferably from 
about 0. 1% to about 0.25%. 

The present invention can also include other compatible ingredients, including 
those as disclosed in copending applications Serial Nos.; 08/372,068, filed January 12, 
1995, Rusche, et al.; 08/372,490, filed January 12, 1995, Shaw, et al.; and 08/277.558. 
filed July 19, 1994, Hartman, et al., incorporated herein by reference. 

Solid Compositions 
1- Solid particulate compositions 

As discussed hereinbefore, the invention also comprises solid particulate 
composition comprising: 
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(A) from about 50% to about 95%. preferably from about 60% to about 90%. 
of said biodegradable fabric softening active; 

(B) optionally, from 0% to about 30%. preferably from about 3% to about 
15%, of dispersibility modifier; and 

(D) from 0% to about 10% of a pH modifier. 

Optional pH Modifier 

Since the biodegradable ester fabric softener actives are somewhat labile to 
hydrolysis , it is preferable to include optional pH modifiers in the solid particulate 
composition to which water is to be added, to form stable dilute or concentrated liquid 
softener compositions. Said stable liquid compositions should have a pH (neat) of from 
about 2 to about 5, preferably from about 2 to about 4.5, more preferably from about 2 to 
about 4. 

The pH can be adjusted by incorporating a solid, water soluble Bronsted acid. 
Examples of suitable Bronsted acids include inorganic mineral acids, such as boric acid, 
sodium bisulfate, potassium bisulfate, sodium phosphate monobasic, potassium 
phosphate monobasic, and mixtures thereof; organic acids, such as citric acid, fumaric 
acid, maleic acid, malic acid, tannic acid, gluconic acid, glutamic acid, tartaric acid, 
glycolic acid, chloroacetic acid, phenoxyacetic acid, 1,2,3,4-butane tetracarboxylic acid, 
benzene sulfonic acid, benzene phosphonic acid, ortho-toluene sulfonic acid, para-toluene 
sulfonic acid, phenol sulfonic acid, naphthalene sulfonic acid, oxalic acid, 1,2,4,5- 
pyromellitic acid, 1,2,4-trimeIlitic acid, adipic acid, benzoic acid, phenylacetic acid, 
salicylic acid, succinic acid, and mixtures thereof; and mixtures of mineral inorganic 
acids and organic acids. Preferred pH modifiers are citric acid, gluconic acid, tartaric 
acid, 1,2,3,4-butane tetracarboxylic acid, malic acid, and mixtures thereof. 

Optionally, materials that can form solid clathrates such as cyclodextrins and/or 
zeolites, etc., can be used as adjuvants in the solid particulate composition as host carriers 
of concentrated liquid acids and/or anhydrides, such as acetic acid, HC1, sulfuric acid, 
phosphoric acid, nitric acid, carbonic acid, etc. An example of such solid clatherates is 
carbon dioxide adsorbed in zeolite A, as disclosed in U.S. Patent 3,888,998, Whyte and 
Samps, issued June 10, 1975 and U.S. Patent 4,007,134, Liepe and Japikse, issued Feb. 8, 
1977, both of said patents being incorporated herein by reference. Examples of inclusion 
complexes of phosphoric acid, sulfuric acid, and nitric acid, and process for their 
preparation are disclosed in U.S. Pat. No. 4,365,061, issued Dec. 21, 1982 to Szejtli et al., 
said patent being incorporated herein by reference. 
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The water temperature for preparation should be from about 20°C to about 90°C. 
preferably from about 25°C to about 80°C Single-long-chain alkyl cationic surfactants 
as the viscosity/dispersibility modifier at a level of from 0% to about 15%, preferably 
from about 3% to about 15%, more preferably from about 5% to about 15%, by weight of 
the composition, are preferred for the solid composition. Nonionic surfactants at a level 
of from about 5% to about 20%, preferably from about 8% to about 1 5%, as well as 
mixtures of these agents can also serve effectively as the viscosity/dispersibility modifier. 

The emulsified/dispersed particles, formed when the said granules are added to 
water to form aqueous concentrates, typically have an average particle size of less than 
about 10 microns, preferably less than about 2 microns, and more preferably from about 
0.2 to about 2 microns, in order that effective deposition onto fabrics is achieved. The 
term "average panicle size," in the context of this specification, means a number average 
particle size, i.e., more than 50% of the particles have a diameter less than the specified 
size. 

Particle size for the emulsified/dispersed particles is determined using, e.g., a 
Malvern particle size analyzer. 

Depending upon the particular selection of nonionic and cationic surfactant, it 
may be desirable in certain cases, when using the solids to prepare the liquid, to employ 
an efficient means for dispersing and emulsifying the particles (e.g., blender). 

Solid particulate compositions used to make liquid compositions can, optionally, 
contain electrolytes, perfume, antifoam agents, flow aids (e.g., silica), dye, preservatives, 
and/or other optional ingredients described hereinbefore. 

The benefits of adding water to the particulate solid composition to form aqueous 
compositions to be added later to the rinse bath include the ability to transport less weight 
thereby making shipping more economical, and the ability to form liquid compositions 
similar to those that are normally sold to consumers, e.g., those that are described herein, 
with lower energy input (i.e., less shear and/or lower temperature). Furthermore, the 
particulate granular solid fabric softener compositions, when sold directly to the 
consumers, have less packaging requirements and smaller, more disposable containers. 
The consumers will then add the compositions to available, more permanent, containers, 
and add water to pre-dilute the compositions, which are then ready for use in the rinse 
bath, just like the liquid compositions herein. The liquid form is easier to handle, since it 
simplifies measuring and dispensing. 
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- Drver Activated compositions 

The present invention also relates to improved solid dryer-activated fabric softener 
compositions which are either (A) incorporated into articles of manufacture, e.g., on a 
substrate, or, are (B) in the form of particles similar to those disclosed above, (including, 
where appropriate, agglomerates, pellets, and tablets of said particles). Such 
compositions typically contain from about 10% to about 95% of fabric softening agent. 
A. Substrate Articles 

In preferred embodiments, the present invention encompasses articles of manufacture. 
Representative articles are those that are adapted for use to provide unique perfume 
benefits and to soften fabrics in an automatic laundry dryer, of the types disclosed in U.S. 
Pat. Nos.: 3.989.631 Marsan, issued Nov. 2, 1976; 4,055,248, Marsan, issued Oct. 25, 
1977; 4,073,996. Bedenk et al., issued Feb. 14, 1978; 4,022,938. Zaki et al., issued May 
10, 1977; 4,764.289, Trinh, issued Aug. 16, 1988; 4,808,086, Evans et al., issued Feb. 
28,1989; 4.103.047. Zaki et al., issued July 25, 1978; 3,736,668, Dillarstone, issued June 
5, 1973; 3,701,202, Compa et al., issued Oct. 31,1972; 3,634,947, Furgai, issued Jan. 18, 
1972; 3,633,538, Hoeflin, issued Jan. 11, 1972; and 3,435,537, Rumsey, issued Apr. 1, 
1969; and 4,000,340, Murphy et al., issued Dec. 28, 1976, all of said patents being 
incorporated herein by reference. 

Typical articles of manufacture of this type include articles comprising: 

I. a fabric conditioning composition comprising from about 30% to about 95% 

of normally solid, dryer softenable fabric softening agent comprising said 
biodegradable fabric softening active; and 

II. a dispensing means which provides for release of an effective amount of said 

composition including an effective amount of ii, sufficient to provide odor 
control, to fabrics in an automatic laundry dryer at automatic laundry dryer 
operating temperatures, e.g., from about 35°C to 1 15°C. 
When the dispensing means is a flexible substrate, e.g., in sheet configuration, the 
fabric conditioning composition is releasably affixed on the substrate to provide a weight 
ratio of conditiorung composition to dry substrate ranging from about 10:1 to about 0.5: 1, 
preferably from about 5 : 1 to about 1:1. 

The solid fabric softener compositions herein can include cationic and nonionic 
fabric softener actives used in combination with each other. 
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PREPARATION OF PRINCIPAL SOLVENTS 
PREPARATION OF DIOL PRINCIPAL SOLVENTS 

Many synthesis methods can be used to prepare the diol principal solvents of this 
invention. The appropriate method is selected for each specific structural requirement of 
5 each principal solvent. Futhermore, most principal solvents can also be prepared by more 
than one method. Therefore, the methods cited herein for each specific principal solvent 
are for illustrative purposes only and should not be considered as limiting. 
METHOD A 

Preparation of 1,5-, 1,6-, and 1,7-DioIs 
10 Method 1 

This synthesis method is a general preparation of ctxo-type diols derived from 
substituted cyclic alkenes. Examples of cyclic alkenes are the alkylated isomers of 
cyclopentene, cyclohexene, and cycloheptene. The general formula of useful alkylated 
cyclic alkenes is 



15 




(CR 2 )x 



wherein each R is H, or Ci -Chalky 1, and where x is 3, 4, or 5. 

Cyclic alkenes may be converted to the terminal diols by a three step reaction 
sequence. 

20 Step 1 is the reaction of the cyclic alkene with ozone (O3) in a solvent such as 

anhydrous ethyl acetate to form the intermediate ozonide. In Step 2 the ozonide is 
reduced by, e.g., palladium catalyst /H2 to the dialdehyde which is then converted in Step 
3 to the target diol by borohydride reduction. 

The 1,2- diols are generally prepared by direct hydroxylation of the appropriate 

25 substituted olefins. Example: 

/R 

R R 

wherein each R is H, alkyl, etc. 

In a typical reaction the alkene is reacted with hydrogen peroxide (30%) and a 
catalytic amount of osmium tetroxide in t-butyl alcohol or other suitable solvent. The 
30 reaction is cooled to about 0°C and allowed to run overnight. Unreacted compounds and 
solvent are removed by distillation and the desired 1,2- diol isolated by distillation or 
crystallization. 
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intermediate is then isolated by extraction and distillation to remove low boiling 
impurities, then reduced by sodium borohydride to the desired 1.3- diol. 
METHOD P 

Preparation of 1,4 Diols, by Aldol Condensation and Reduction 

The typical reactions involve one or more aldehydes, one or more ketones, and 
mixtures thereof, which have at least one alpha-hydrogen atom on the carbon atom next to 
the carbonyl group. Typical examples of some reactants and some potential final 
products are as follows 

2 R-CH 2 -CHO -» HO-CH 2 -CH(R)-CHOH-CH 2 -R 

R-CH 2 -CHO + R'-CH 2 -CHO HO-CH 2 -CH(R)-CHOH-CrB-R + 

HO-CH 2 -CH(R>CHOH-CH 2 -R' + 
HO-CH 2 -CH(R)-CHOH-CH 2 -R + 
HO-CH 2 -CH(R)-CHOH-CH 2 -R' 

R-CH 2 -CHO + R-CO-CH3 HO-CH->-CH(R)-CHOH-CH 2 -R + 

R-CH 2 -CHOH CH 2 -CHOH-R' 

The aldehyde, ketone, or mixture thereof which is to be condensed is placed in an 
autoclave under an inert atmosphere with a solvent such as butanol or with a phase 
transfer medium such as polyethylene glycol. When a mixed condensation such as with a 
ketone and an aldehyde is the target, typically the two reactants are used in about 1:1 
mole ratio. A catalytic amount of strongly alkaline catalyst such as sodium methoxide is 
added, typically about 0.5-10 mole% of the reactants. The autoclave is sealed, and the 
mixture is heated at about 35-100°C until most of the original reactants have been 
converted, usually about 5 minutes to about 3 hours. The crude mixture is neutralized and 
the carbonyl functions present are reduced by hydrogenation over Raney Ni at about 100° 
C and about 50 atm for about 1 hour. Volatile components are removed by distillation 
and the desired diol principal solvents are obtained by vacuum distillation. 

More information about this preparation process is disclosed in Synthesis, (3), 
164-5 (1975), A. Pochini and R. Ungaro; PCT Int. Appl. WO 9,507,254, Kulmala et al, 
16 Mar. 1995; Japan Pat. Appl. No. 40,333, Sato et al, 9 Feb. 1990; Japan Pat. Appl. No. 
299,240, Sato et al, 4 Dec. 1989; Eur. Pat. Appl. No. 367,743, Ankner et al, 9 May 1990; 
all of said article and patents being incorporated herein by reference. 
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Illustrative Examples: 

Condensation of Butyraldehyde and/or Isobutyraldehyde and Conversion to Form 
Eight-Carbon- 1,3-Diols 

A portion of n-butanol (about 148 g, about 2 mole. Aldrich) in a 500 ml, 3-neck. 
round-bottom flask equipped with a stirring bar, internal thermometer, condenser, and 
connection for blanketing with a nitrogen atmosphere is treated with sodium metal (about 
2.3 g, about 0.1 mole, Aldnch) until the sodium has all dissolved. Then, a mixture of 
butyraldehyde (about 72 g, about 1 mole. Aldrich) and isobutyraldehyde (about 72 g, about 
1 mole, Aldrich) is added and the system is held at about 40°C until most of the original 
aldehydes have undergone reaction. The base catalyst is neutralized by careful addition of 
sulfuric acid, any salts are removed by filtration, and the solution is hydrogenated over 
Raney Ni at about 100°C at about 50 aim of pressure for about 1 hour to yield a mixture of 
8-carbon,l,3-diols. The butanol solvent and any isobutanol formed during the 
hydrogenation are removed by distillation to yield the eight-carbon- 1,3-diol mixture of: 
2,2,4-trimethyl-l,3-pentanediol; 2-ethyI- 1 .3-hexanediol; 2,2-dimethyl-l,3-hexanediol; and 
2-ethyl-4-methyl-l,3-pentanediol. Optionally, this mixture is further purified by vacuum 
distillation, or by decolorization with activated charcoal. The recovered solvent is used for 
further batches of diol production. 

When only butyraldehyde is used in the reaction, the major product obtained is 2- 
ethyl- 1 , 3-hexanediol. 

When only isobutyraldehyde is used in the reaction, the major product obtained is 
2,2,4-trimethyl- 1 ,3-pentanediol. 

Mixed Condensation of Butyraldehyde and Methyl Ethyl Ketone and Conversion to 
Form a Mixture of Eight-Carbon- 1,3-Diols 

Conditjop A. A portion of n-butanol (about 148 g, about 2 mole, Aldrich) in a 500 ml, 3- 
neck, round-bottom flask equipped with a stirring bar, internal thermometer, condenser, 
and connection for blanketing with a nitrogen atmosphere is treated with sodium metal 
(about 2.3 g, about 0.1 mole, Aldrich) until the sodium has all dissolved. Then, a mixture 
of butyraldehyde (about 72 g, about 1 mole, Aldrich) and 2-butanone (about 72 g, about 1 
mole, Aldrich) is added and the system is held at about 40°C until most of the original 
butyraldehyde has undergone reaction. The base catalyst is neutralized by careful addition 
of sulfuric acid and any salts are removed by filtration. Optionally, unreacted starting 
materials are removed by distillation along with the reaction solvent. The mixture 
containing the condensation products is hydrogenated over Raney Ni at about 1 00°C and 
about 50 atm. for about 1 hour to yield a mixture of 8-carbon-I.3-diols including 2-ethyl- 
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1.3-hexanediol. 2-ethyl-3-methyi-i,3-pentanedioL 3.5-octanediol; 3-methy[-3,5- 
heptanediol; and lesser amounts of other 1.3-diol isomers, e.g.. 3-methyl-2,4-heptanedioI 
and 3.4-dirnethyI-2.4-hexanediol. The crude diol mixture can be further purified by 
fractional distillation. 

Condition B. The above reaction is repeated except that about 2 moles of butyraldehyde 
are used for each one mole of 2-butanone. This results in a reaction product with a higher 
proportion of diols resulting from self-condensation of the aldehyde (i.e., 2-ethyl-1.3- 
hexanediol), and from mixed condensation of aldehyde and 2-butanone (e.g.. 2-ethyl-3- 
methyl-l,3-pentanediol and 3,5-octanedioI), and a smaller proportion of those diols 
resulting from self-condensation of 2-butanone (e.g., 3-methyl-3,5-heptanediol and 3,4- 
dimethyl-2,4-hexanediol). 

Condition C. The above condensation is repeated except that about one mole of 2- 
butanone is placed in the reaction vessel with the solvent and catalyst and about one mole 
of butyraldehyde is gradually added. Conditions are adjusted such that the self- 
condensation rate of 2-butanone is slow and the more reactive carbonyl of the aldehyde 
reacts promptly upon addition. This results in a reaction product with a higher proportion 
of the diols resulting from the condensation of 2-butanone with butyraldehyde and from 
self-condensation of 2-butanone and a smaller proportion of thediol resulting from self- 
condensation of butyraldehyde. 

Condition D. The above condensation C. is repeated under low temperature conditions. 
About 1.0 mole portion of 2-butanone is dissolved in about 5 volumes of dry 
tetrahydrofuran. The solution is cooled to about -78°C, and about 0.95 mole of potassium 
hydride is added in portions. After the hydrogen evolution has ceased, the solution is held 
for about one hour to allow for equilibration to the more stable enolate and then one mole 
of n-butyraldehyde is added slowly with good stirring while maintaining the temperature at 
about -78°C. After addition is complete, the solution is allowed to gradually warm to room 
temperature and is neutralized by careful addition of sulfuric acid. Salts are removed by 
filtration. Optionally, unreacted starting materials are removed by distillation along with 
the reaction solvent. The mixture containing the condensation products is hydrogenated 
over Raney Ni at about 100°C and about 50 atm. for about 1 hour to yield predominantly 
the diol resulting from the condensation of the enolate of 2-butanone with butyraldehyde, 
3,5-octanediol. Purification is optionally accomplished by distillation. 
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Mixed Condensation of Isobutyraldehyde and Methyl Ethyl Ketone and Conversion 
to Form a Mixture of Eight-Carbon-l,3-Diols 

The reaction of Condition A above is repeated except that the butyraldehyde is 
replaced by isobutyraldehyde. The condensation and reduction proceed analogously, and 
the final dioi products are mainly 2.2,4-trirnethyl.l,3-pentanedioi; 2,2,3-tnmethyl-1.3- 
pentanediol; 2-methyl-3,5-heptanediol; and 3-methyl-3,5-heptanediol. 
Mixed Condensation of Butyraldehyde, Isobutyraldehyde and Methyl Ethyl Ketone 
and Conversion to Form a Mixture of Eight-Carbon- M-Diols 

The reaction of Condition A above is repeated, except that about one mole each of 
butyraldehyde, isobutyraldehyde, and 2-butanone are used. The condensation and 
reduction proceed analogously to yield a mixture of 8-carbon-1.3-diols primarily consisting 
of: 2,2,4-trimethyl-U-pentanediol; 2-ethyt-U-hexanedioI; 2,2-dimethyl-U-hexanediol; 
2-ethyl-4-methyl-K3-pentanediol; 2*thylO-methyM,3-pentanediol; 3,5-octanedioI; 2,2,3- 
trimethyl-U-pentanediol; 2-methyI-3,5-heptanediol; and 3-methyl-3,5-heptanediol, along 
with other minor isomers resulting from condensation on the methylene of 2-butanone 
instead of the methyl. 

The mixtures prepared by the condensation of butyraldehyde, isobutyraldehyde, 
and/or methyl ethyl ketone, preferably have no more than about 90%, preferably no more 
than about 80%, more preferably no more than about 70%, even more preferably no more 
than about 60%, and most preferably no more than about 50%, by weight of any one 
specific compound. Also, the reaction mixtures should not contain more than about 95%, 
preferably no more than about 90%, more preferably no more than about 85%, and most 
preferably no more than about 80%, by weight, of butyraldehyde or isobutyraldehyde. 
METHOD E 

Preparation of 1,4 Diob, by the Addition of Acetylide to Carbonyl Compounds 

Dimetallic acetylides Na+ ':C*Cr Na + react with aldehydes or ketones to form 
unsaturated alcohols, e.g., 

OH OH 

2 R-CO-CH3 - NaC^CNa - R — c — C^C — C — R 

I I 
CH 3 CH 3 

The resulting acetylenic dioi is then reduced to the aikene or completely reduced 
to the saturated dioi. The reaction can also be done by using an about 18% slurry of 
mono-sodium acetylide with the carbonyl compound to form the acetylenic alcohol which 
can be converted to the sodium salt and reacted with another mole of carbonyl compound 
to give the unsaturated 1 ,4- dioi. Where mixed carbonyl compounds are used with the 
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diacetylides, diol mixtures will result. Where the mono-acetylide is used, specific 
structures can be made in higher yields. 

Illustrative Example: Preparation of 6-Methyl-2,5-heptanedioI 

A sodium acetylide (about 18% in xylene) slurry is reacted with isobutryaldehyde 
5 to form the acetylenic alcohol 

(CH 3 ) 2 CH-CHO + NaCsCH (CH 3 ) 2 CH-CHOH-C s C-H 

The acetylenic (ethynyl) alcohol is converted with base to the sodium acetylide R- 
10 CHOH-OCNa which is then reacted with a mole of acetaldehyde to give the ethynyl 
diol R-CHOH-CsC-CHOH-R\ This compound, (CH3) 2 CH-CHOH-C3C-CHOH-CH3, 
can be isolated as the unsaturated diol, if desired, reduced by catalytic hydrogenation to 
the corresponding material containing a double bond in place of the acetylenic bond, or 
further reduced by catalytic hydrogenation to the saturated 1 ,4- diol. 
15 METHOD F 

Preparation of Substituted Diols Derived from Cyclic Anhydrides, Lactones and 
Esters of Dicarboxylic Acids 

This method of preparation is for the synthesis of diols, especially several 1 ,4- 
diols, which are derived from dicarboxylic acid anhydrides, diesters and lactones, but not 

20 limited to the 1,4-diols or four-carbon diacids. 

These types of diols are generally synthesized by the reduction of the parent 
anhydride, lactone or diester with sodium bis(2-methoxyethoxy)aluminum hydride (Red- 
Al) as the reducing agent. This reducing agent is commercially available as a 3.1 molar 
solution in toluene and delivers one mole of hydrogen per mole of reagent. Diesters and 

25 cyclic anhydrides require about 3 moles of Red-Al per mole of substrate. Using an alkyl 
substituted succinic anhydride to illustrate this method, the typical reduction is carried out 
as follows. 




+ H 2 0 



OH 



The anhydride is first dissolved in anhydrous toluene and placed in a reaction 
vessel equipped with dropping funnel, mechanical stirrer, thermometer and a reflux 
condenser connected to calcium chloride and soda lime tubes to exclude moisture and 
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carbon dioxide. The reducing agent, in toluene, is placed in the dropping funnel and is 
added slowly to the stirred anhydride solution. The reaction is exothermic and the 
temperature is allowed to reach about 80°C. It is maintained at about 80°C during the 
remaining addition time and for about two hours following addition. 

The reaction mixture is then allowed to cool back to room temperature. Next, the 
mixture is added to a stirred aqueous HCI solution (about 20% concentration) which is 
cooled in an ice bath, and the temperature is maintained at about 20 to 30°C. After 
acidification the mixture is separated in a separatory funnel and the organic layer washed 
with a dilute salt solution until neutral to pH paper. The neutral diol solution is dried over 
anhydrous magnesium sulfate, filtered, then stripped under vacuum to yield the desired 
1.4-diol. 
METHOD G 

Preparation of Diols with One or Both Alcohol Functions Being Secondary or 
Tertiary 

This is a general method to prepare substituted diols from lactones and/or diesters 
by alkylation of the carboxyl group(s) using methyl magnesium bromide (Grignard 
reagent) or alkyl lithium compounds usually methyl lithium, e.g., 

o 

II 

(C ^ % + 2CH ? 



(CR2)x 



OH 

C-CH 3 
I 

CH 3 



CH : -OH 



This type of alkylation can be extended to diesters. An excess of methylating 
reagent will generate diols where both alcohol groups are tertiary. 
METHOD H 

Preparation of Substituted 13- , 1,4- and 1,5-DioIs 

This method is a general preparation of some 1,3-, 1,4- and K5-diols which 
utilizes the chemistry outlined in Method A-l and Method A-2. The variation here is the 
use of a cyclic alkadienes in place of the cycloalkenes described in Methods A. The 
general formula for the starting materials is 




(CR 2 )x 
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wherein each R is H. or Ci-C4-alkyl and wherein x is I, 2 or 3. 

The reactions are those of Methods A with the variation of having one mole of 
ethylene glycol generated for each mole of the desired diol principal solvent formed, e.g.. 
5 the following preparation of 2,2-dimethyl-L4-haxanediol from l-ethyl-5.5-dimethyl-L3- 
cyclohexanediol (CAS No. 79419-18-4): 



CH 3 
ch 3 -c-S: 

I 

C 2 H S 



CH \_C-OH 
CHj— 



C— OH 
I 

C 2 H S 



OH 
I 

OH 



1 0 PREPARATION OF POL YETHOXYLATED DERIVATIVES 

The polyethoxylated derivatives of diol principal solvents are typically prepared in 
a high-pressure reactor under a nitrogen atmosphere. A suitable amount of ethylene oxide 
is added to a mixture of a diol solvent and potassium hydroxide at high temperature (from 
about 80°C to about 170°C). The amount of ethylene oxide is calculated relative to the 
15 amount of the diol solvent in order to add the right number of ethylene oxide groups per 
molecule of diol. When the reaction is completed, e.g., after about 1 hour, residual 
unreacted ethylene oxide is removed by vacuum. 

Illustrative Example: Preparation of Tet raethoxy lated 33-DimetbyI-l,2-butanediol 

To a 2-liter Parr reactor that is equipped for temperature control, is charged with 
20 about 354 grams (about 3.0 moles) of 3,3-dimethyl-l,2-butanediol and about 0.54 grams 
of potassium hydroxide. The reactor is sparged with nitrogen and evacuated three times 
to a pressure of about 30 mm Hg. The reactor is then filled again with nitrogen to 
atmospheric pressure, and heated to about 130°C. The pressure of the reactor is then 
adjusted to slightly below the atmospheric pressure by applying a slight vacuum. 
25 Ethylene oxide (about 528 grams, about 12.0 moles) is added over one hour while 
controlling the temperature to about 130°C. After about an additional one hour reaction 
time, the contents are cooled to about 90°C and a vacuum is pulled to remove any residual 
ethylene oxide. 

PREPARATION OF METHYL-CAPPED POLYETHOXYLATED DERIVATIVES 

30 Methyl-capped polyethoxylated derivatives of diols are typically prepared either 

by reacting a methoxypoly(ethoxy)ethyl chloride (i.e., C^O^C^C^Ofo-C^C^- 
Cl) of the desired chain length with the selected diol, or by reacting a methyl-capped 



25 



30 
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tetrahydrofuran as solvent. To this solution, sodium hydride (about 32 grains, about 1.24 
moles) is added in portions and the system is held at reflux until gas evolution ceases. 
Methoxytriethoxyethyl chloride (about 242 grams, about 1.2 moles, prepared as above) is 
added and the system is held at reflux for about 48 hours. The reaction mixture is cooled 
5 to room temperature and water is cautiously added dropwise with stirring to decompose 
excess hydride. The tetrahydrofuran is stripped off on a rotary evaporator. The crude 
product is dissolved in about 400 ml of water and enough sodium chloride is dissolved in 
the water to bring it nearly to the saturation level. The mixture is then extracted twice 
with about 300 ml portions of dichloromethane. The combined dichloromethane layers 

1 0 are dried over sodium sulfate and the solvent is then stripped on a rotary evaporator to 
yield the crude product. Optionally, purification is accomplished by further stripping of 
unreacted starting materials and low MW by-products by utilizing a kugelrohr apparatus 
at about 150°C under vacuum. Optionally, further purification is accomplished by 
vacuum distillation to yield the title polyether. 

1 5 PREPARATION OF POL YPROPOXYLATED DERIVATIVES 

A three neck, round bottom flask is equipped with a magnetic stir bar, a solid 
C02-cooled condenser, an addition funnel, a thermometer, and a temperature control 
device (Therm-O- Watch, I2R). The system is swept free of air by a stream of nitrogen 
and then is equipped for blanketing the reaction mixture with a nitrogen atmosphere. To 

20 the reaction flask is added the dry alcohol or diol to be propoxylated. About 0.1-5 mole 
% of sodium metal is added cautiously to the reaction vessel in portions with heating if 
necessary to get all the sodium to react. The reaction mixture is then heated to about 80- 
130°C and propylene oxide (Aldrich) is added dropwise from the dropping funnel at a rate 
to maintain a small amount of relux from the solid C02-cooled condenser. Addition of 

25 propylene oxide is continued until the desired amount has been added for the target 
degree of propoxylation. Heating is continued until all reflux of propylene oxide ceases 
and the temperature is maintained for about an additional hour to ensure complete 
reaction. The reaction mixture is then cooled to room temperature and is neutralized by 
careful addition of a convenient acid such as methanesulfonic acid. Any salts are 

30 removed by filtration to give the desired propoxylated product. The average degree of 
propoxylation is typically confirmed by integration of the l H-NMR spectrum. 

PREPARATION OF POLYBUTOXYLATED DERIVATIVES 
A three neck, round bottom flask is equipped with a magnetic stir bar, a solid 
C02-cooled condenser, an addition funnel, a thermometer, and a temperature control 

35 device (Therm-O- Watch, I2R). The system is swept free of air by a stream of nitrogen 
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and then is equipped for blanketing the reaction mixture with a nitrogen atmosphere. To 
the reaction flask is added the dry alcohol or diol to be butoxylated. About 0. 1 -5 mole % 
of sodium metal is added cautiously to the reaction vessel in portions with heating if 
necessary to get all the sodium to react. The reaction mixture is then heated to about 80- 
130°C and ct-butylene oxide (Aldrich) is added dropwise from the dropping funnel at a 
rate to maintain a small amount of reflux from the solid C0 2 -cooled condenser. Addition 
of butylene oxide is continued until the desired amount has been added for the target 
degree of butoxylation. Heating is continued until all reflux of butylene oxide ceases and 
the temperature is maintained for about an additional one to two hours to ensure complete 
reaction. The reaction mixture is then cooled to room temperature and is neutralized by 
careful addition of a convenient acid such as methanesulfonic acid. Any salts are 
removed by filtration to give the desired butoxylated product. The average degree of 
butoxylation is ty pically confirmed by integration of the JH-NMR spectrum. 

PREPARATION OF POLYTETRAMETHYLENEOXYLATED DERIVATIVES 
A dry portion of about 0.1 mole of the desired alcohol or diol starting material is placed 
in a 3-neck, round bottom flask equipped with magnetic stirrer, condenser, internal 
thermometer and an argon blanketing system. If the desired average degree of 
"tetramethyleneoxylation" is about one per hydroxy! group, about 0.11 moles of 2-(4- 
chlorobutoxy)tetrahydropyran (ICI) is added per mole of alcohol function. A solvent is 
added if necessary such as dry tetrahydrofuran, dioxane or dimethylformamide. Then 
sodium hydride (about 5 mole % excess relative to the chloro compound) is added in 
small portions with good stirring while maintaining a temperature of about 30-120°C 
After all the hydride has reacted, the temperature is maintained until all of the alcohol 
groups have been alkylated, usually about 4-24 hours. After the reaction is complete, it is 
cooled and the excess hydride is decomposed by careful addition of methanol in small 
portions. Then about an equal volume of water is added and the pH is adjusted to about 2 
with sulfuric acid. After wanning to about 40°C and holding it there for about 15 
minutes to hydrolyze the tetrahydropyranyl protecting group, the reaction mixture is 
neutralized with sodium hydroxide and the solvents are stripped on a rotary evaporator. 
The residue is taken up in ether or methylene chloride and salts are removed by filtration. 
Stripping yields the crude tetramethyleneoxylated alcohol or diol. Further purification 
may be accomplished by vacuum distillation. If a final average degree of 
tetramethyleneoxylation of less than one is desired, a correspondingly lesser amount of 
chloro compound and hydride are used. For average degrees of tetramethyleneoxylation 
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greater than one, the entire process is repeated in cycles until the buildup reaches the 
target level. 

PREPARATION OF ALKYL AND ARYL MONOGLYCERYL ETHERS 

A convenient method to prepare alkyl and/or aryl monoglycerol ethers consists of 
5 first preparing the corresponding alkyl glycidyl ether precursor. This is then converted to 
a ketal, which is then hydrolyzed to the monoglyceryl ether (diol). Following is the 
illustrative example of the preparation of the preferred n-pentyl monoglycerol ether, (i.e., 
3-(pentyloxy)-l,2-propanedioI) n-CsHj i-O-CHOH-Ct^OH. 
Preparation of 3-{pentyloxy)- 1^2-propaoediol 

10 A 3-neck, 2-liter round bottomed reaction flask (equipped with overhead stirrer, 

cold water condenser, mercury thermometer and addition funnel) are charged with about 
546 g of aqueous NaOH (about 50% concentration) and about 38.5 g of 
tetrabutylammonium hydrogen sulfate (PTC, phase transfer catalyst). The content of the 
flask is stirred to achieve dissolution and then about 200 g of l-pentanol is added along 

15 with about 400 ml hexanes (a mixture of isomers, with about 85% n-hexane). Into the 
addition funnel is charged about 418 g of epichlorohydrin which is slowly added 
(dropwise) to the stirring reaction mix. The temperature gradually rises to about 68°C due 
to the reaction exotherm. The reaction is allowed to continue for about 1 hr after 
complete addition of the epichlorohydrin (no additional heat). 

20 The crude reaction mix is diluted with about 500 ml of warm water, stirred gently 

and then the aqueous layer is settled and removed. The hexane layer is mixed diluted 
again with about 1 titer of warm water and the pH of the mix is adjusted to about 6.5 by 
the addition of dilute aqueous sulfuric acid. The water layer is again separated and 
discarded and the hexane layer is then washed 3 times with fresh water. The hexane layer 

25 is then separated and evaporated to dryness via a rotary evaporator to obtain the crude n- 
pentyl glycidyl ether. 
Acetonation (Conversion to the Ketal) 

A 3-neck, 2 liter round bottomed flask (equipped with an overhead stirrer, cold 
water condenser, mercury thermometer and addition funnel) is charged with about 1 liter 

30 of acetone. To the acetone is added about 1 ml of SnCU with stirring. Into an addition 
funnel positioned over the reaction flask is added about 200 g of the just prepared n- 
pcntyl glycidyl ether. The glycidyl ether is added very slowly to the stirring acetone 
solution (the rate is adjusted to control the exotherm). The reaction is allowed to proceed 
for about 1 hr after complete addition of the glycidyl ether (maximum temperature about 

35 52°C). 
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Hvdrolvsis 

The apparatus is convened for distillation and a heating mantle and temperature 
controller are added. The crude reaction mix is concentrated via distillation of about 600 
ml of acetone. To the cooled concentrated solution are added about 1 liter of aqueous 
sulfuric acid (about 20% concentration) and about 500 ml of hexanes. The content of the 
flask is then heated to about 50°C with stirring (the apparatus is adjusted to collect and 
separate the liberated acetone). The hydrolysis reaction is continued until TLC (Thin 
Layer Chromatography) analysis confirms the completion of reaction. 

The crude reaction mix is cooled and the aqueous layer is separated and discarded. 
The organic layer is then diluted with about 1 liter of warm water and the pH is adjusted 
to about 7 by the addition of dilute aqueous NaOH (IN). The aqueous layer is again 
separated and the organic phase is washed 3 times with fresh water. The organic phase is 
then separated and evaporated via a rotary evaporator. The residue is then diluted with 
fresh hexanes and the desired product is extracted into methanol/water solution (about 
70/30 weight ratio). The methanol/water solution is again evaporated to dryness via a 
rotary evaporator (with additional methanol added to facilitate the water evaporation). 
The residue is then filtered hot through glass microfiber filter paper to obtain the n-pentyl 
monoglycerol ether. 

PREPARATION OF DI(HYDROXYALKYL) ETHERS 
Synthesis of bis(2-hydroxy butyl) ether 

A 500 ml, three neck, round bottom flask equipped with magnetic stirrer, internal 
thermometer, addition funnel, condenser, argon supply, and heating mantle, is flushed 
with argon. Then 1 ,2-butanediol (about 270g, about 3 moles, Aldrich) is added and 
sodium metal (about 1.2 g, about 0.05 moles, Aldrich) is added and the sodium is allowed 
to dissolve. Then the reaction mixture is heated to about 100°C and epoxybutane (about 
71g. about 1 mole, Aldrich) is added dropwise with stirring. Heating is continued until 
the reflux of epoxybutane has ceased and heating is continued for an additional hour to 
drive the conversion to completion. The reaction mixture is neutralized with sulfuric 
acid, the salts are removed by filtration, and the liquid is fractionally distilled under 
vacuum to recover the excess butanediol. The desired ether is obtained as a residue. 
Optionally, it is purified by further vacuum distillation. 
Synthesis of bis(2-bydroxycyclopentyl) ether 

A 1 -liter, three neck, round bottom flask equipped with magnetic stirrer, internal 
thermometer, addition funnel, condenser, argon supply, and heating mantle, is flushed 
with argon. Then 1.2-cyclopentanediol (about 306 g, about 3 moles. Aldrich) is added 
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, i » „,„ , ahr . llt oUb about 0.01 moles, cis-trans isomer 
and boron trifluoride diethyl etherate (about 0.14 g 

AhWM is added Then the reaction mixture ts held at about IU-4U 

" . e oxide a ou 84 g. about 1 mole, Aldrich) is added dropwise with st.rring 
cvclopentene oxide (about 84 g^ ^ ^ 

«*| all the ^ onaUy distilled under vacuum to recover the 

j .u ,^ in the nractice of the invention, and are not limiting. 

I" foments cited are. in relevan, pan. incorporated herem by reference. 
The are no— exampie, of *. present — 

foll owi„ g are sui^.e ^ — dis— of 

fatty acyl groups given, that are usee 
compositions. 

^p ACyl DEQAl DEQA 2 DEQA3 D E QA 4 D E QA 5 
C12 trace trace 0 0 0 

20 C14 3 3 5 

C« ° ° 3 0 0 

C14.1 3 3 Q 3 

C16:l " 7 67 

25 C18:1 74 73 71 ^ n 

C18:2 4 » 2 2 

C18:3 0 1 2 2 

C20:l 0 0 I Q 0 

C20andup 0 « 6 6 7 

30 Unknowns 0 0 l02 

7bto/ 99 99 iw 

IV 86-90 88-95 99 100 95 

cis/trans 20-30 20-30 ^ ^ ^ 

35 TPU 4 9 K „ weioht . 
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Fanv Acvl Group QEQA- DEOa Z DEQA 8 - 

CM 0 1 

C16 li 25 5 

C18 4 20 14 

C14:l 0 0 0 

C16:l 1 o i 

C18:l 27 45 74 

C18:2 50 6 3 

C18:3 7 0 0 

Other 0 3 3 

Total 100 100 100 

IV 125-138 56 Not Available 

as/trans (CI 8:1) Not Available 7 Not Available 

TPU 57 6 Not Available 



The following are suitable N.N-di(branched chain fatty acyl-oxyethyl)-N,N- 
dimethyl ammonium chloride fabric softening actives (DEQA's), with approximate 
distributions of fatty acyl groups given, that are used hereinafter for preparing the 
following compositions. 



Fanv Acvl Group DEOA lQ DEOa H DEOA -L2 

Isomyristic acid — 1.2 

Myristic acid 7-u 0.5-1 

Isopalmitic acid 6-7 6-7 1-3 

Palmitic acid 4.5 5.7 

Isostearic acid 70-76 80-82 60-66 

Stearic acid - 2-3 8-10 

Isooleic acid - 13-17 

Oleic acid - „ 5. j 2 



IV 



7-12 



Softener 
Actives 

Fatty Acyl 
Group 



DEOA J1 

Branched 
fatty acid 1 



DEOA ii 

Branched 
fatty acid 2 



DEOAi i 

Branched 
fatty acid 3 



DEOAii 

Branched 
fatty acid 4 
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Softener 
Actives 

Fatty Acyl 
Group 



deoaI I 

a-Heptyl 
decanoic acid 



DEQAii 

9- and 10- 

Methoxy 

octadecanoic 

acids 



DEOA -li 

9- and 10- 
Isopropoxy- 
octadecanoic 
acids 



Methoxyocta 
decanoic acid 
isomeric 
mixture 



Softener 
Actives 

Fatty Acyl 

Group 



DEOAl l 

Phenyl 

octadecanoic 

acid 



DEOA2 2 
Methylphenyl- 
octadecanoic acids 



DEQA 21 
Phenoxyoctadecanoic 

acid 



10 



15 




Fatty Acyl 
Group 



25 



65:35 Mixture of fatty acids 
used to make DEQA 2 and 
DEQA 10 



DEQA^i 



65 :35 Mixture of fatty acids 

\\o * 



JJ 

used to make DEQA C 
DEQA 10 



and 



c u ■ F^mnles show clear, or translucent, products with acceptable 
The following Examples snow cicai, 

viscosities. made by firsl prepari ng a softener 

The compositions in *e Example^ ^ ^ 

prc mix by blending - to melt in g at, e.g., about 130-150*F 

DEQA actives. The softener actives c temperature. The softener 

(about 55-66-C), if the softener acuve(s) , not fluKlat room ■ * ^ ^ 

Live is mixed using an IKA RW 25® mixer for abou^ o a*ut ^ 

water at room temperature. If t^sott ^ ^ ^ ^ ^ 

fluid at room temperature and need to be heated, the water bath. The 

to about 100'F (about 38'C) and manning -"^^T ^ « ab0 ve 

is a«ow«l to air cool to ambient temperas. » 



20 rpm 



WO 97/34972 



PCT/US97/03374 





19.9 




15.3 




32.5 


10.7 


10.7 


15.3 


15.3 


17.5 


17.5 






2 


2 


2 


2 


18 


18 


18 


18 


28 


28 


1.2 


1.2 


1 


1.35 


1.3 


1.3 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Bal 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 



EXAMPLES 1 TO * 

Ex. 1 Ex. 2 Ex. 3 Ex. 4 Ex. 5 Ex. 6 
Ingredients Wt.% Wt.% Wt.% Wt.% Wt.% Wt % 

DEQA 2 (85% active in 19.9 - 15.3 .. 33.5 „ 
ethanol) 

DEQA 8 (85% active in 
ethanol) 

DEQA 10 (85% active in 
ethanol) 
Ethanol 
1 .2-Hexanediol 
Perfume 
HCI (pH 2-3.5) 
Distilled Water 

EXAMPLES 7 TO 12 

Ex. 7 Ex. 8 Ex. 9 Ex. 10 Ex. 11 Ex. 12 
Ingredients Wt.% Wt.% Wt.% Wt.% Wt% Wt % 

DEQA 2 (85% active in 19.9 - - - 32 ~~. ~ 

ethanol) 

DEQA 8 (85% active in - - 19.9 

ethanol) 

DEQA 11 (85% active in 10.7 
ethanol) 

DEQA 12 (85% active in - 28 
ethanol) 

DEQA 13 ( 85% active in - - 5.4 

ethanol) 

DEQA 14 (85% active in -- - 5.4 

ethanol) 

DEQA 15 (85% active in - _ 5 

ethanol) 

DEQA 16 ( 85 % active in „ „ _ 6 
ethanol) 

DEQA 18 (85% active in 6 

ethanol) 

DEQA 19 ( 85 o /o active in _ 6 

ethanol) 

1. 2-Hexanediol 18 15 18 18 28 18 

Ethanol - 1 — .... ] 

Perfume 1.2 1 1.2 1.35 2 1.3 



19 - 19 



9 
9 



WO 97/34972 



PCT/US97/03374 



HC1 (pH 2-3.5) 
Distilled Water 



0.005 0.005 0.005 0.005 0 005 0*05 

Bal. Bal. Bal. Bal. Bal. Bal. 

pvAMPr 13 TO 18 

Fx 13 Ex 14 Ex. 15 Ex.. 16 ExJI EsOfi 



ing redients 
DEQA 1 (85% active in 
ethanol) 

DEQA° (85% active m 
ethanol) 

DEQA 8 (85% active in 
ethanol) 

DEQA 9 (85% active in 
ethanol) 

DEQA 10 (85% active in 
ethanol) 

DEQA 11 (85% active in 
ethanol) 

DEQA 20 (85% active m 
ethanol) 

DEQA 21 (85% active in 
ethanol) 

DEQA 22 (85% active in 
ethanol) 

DEQA 23 (85% active in 
ethanol) 

DEQA 24 (85% active in 
ethanol) 

DEQA 25 (85% active in 

ethanol) 

1,2-Hexanediol 

2-Ethyl-U-hexanediol 

2,2,4-Trimethyl-l,3- 
pentanediol 
Ethanol 
perfume 
HCl(pH 2-3.5) 
Distilled Water 



Wt.% 
19.9 



Wt.% Wt.% 



5.3 
5.3 



17 



6.8 



6.8 



9 
8 



2 

1.2 
0.005 
Bal. 



Wt.% 
19.9 



19.9 



9 
9 



1.2 
0.005 
Bal. 



3.7 



18 



1.2 
0.005 
Bal. 



3.7 



18 



19.9 
7 



3.7 



18 



19.9 
7 



1.2 
0.005 



1.2 
0.005 



Bal. Bal. 



3.7 

9 
9 



1.2 
0.005 
Bal. 
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E2LAjVfPLES_iq^_2, 



10 



15 




ingredients 

VEQA-> (85% active ,n ethanol) 
I-2-HexanedioI 
HC1 ( P H 2-3.5) 
Distilled Water 



viscMj --ve Exarapteshowdear aumhm ^ 

The composuions of Examp| es _ . 
following process: ~ W made at ambient temperature by the 

1- Prepare the water seat containing HCI 
- Separately, m i x perfume and Ta„ 

CaC '2 SO '— - approx. mattly ^ ^ ^ ^ 
5- Add the remainder of the CaPU Crt i 



in 



in 



Ineredienfc 
DEQA 2 ( 85 % active 
ethanol) 
DEQA« (85o/ 0 
ethanol) 
DEQAlO (85 o /o 
ethanol) 

DEQA24 (85H 

ethanol) 

DEQA25 (85% actiye 

ethanol) 

Perfume 

Tenox 6 

CaCl 2 (25% solution) 
HCI IN } 
Distilled Water 



EXAMPf rg ^2JS121 
£^22 E±23 £x_24 
Wt.% 




18 

9-2 9.2 



15 



12 



1.35 
0.04 

2 
0.30 
Bal. 



1.35 
0.04 
2 

0.30 
Bal. 



1-35 
0.04 

2 
0.30 
BaJ. 



1.35 
0.04 

2 
0.30 
Bai. 



20.8 



1.35 
0.04 
2 

0.30 
Bal. 



28 

1.35 
0.04 
2 

0.30 
Bal. 
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The above Examples show dispersion compositions with good stability and performance. 

PROCESSING ASPECTS 

5 The principal solvents B. and some mixtures of principal solvents B. and 

secondary solvents, as disclosed hereinbefore, allow the preparation of premixes 
comprising the softener active A. (from about 55% to about 85%, preferably from about 
60% to about 80%. more preferably from about 65% to about 75%, by weight of the 
premix); the principal solvent B. (from about 10% to about 30%, preferably from about 

10 13% to about 25%. more preferably from about 15% to about 20%, by weight of the 
premix); and optionally, the water soluble solvent C (from about 5% to about 20%, 
preferably from about 5% to about 1 7%, more preferably from about 5% to about 1 5%, by 
weight of the premix). The principal solvents B. can optionally be replaced by a mixture 
of an effective amount of principal solvents B. and some inoperable solvents, as disclosed 

15 hereinbefore. These premixes contain the desired amount of fabric softening active A. 
and sufficient principal solvent B M and, optionally, solvent C, to give the premix the 
desired viscosity for the desired temperature range. Typical viscosities suitable for 
processing are less than about 1000 cps, preferably less than about 500 cps, more 
preferably less than about 300 cps. Use of low temperatures improves safety, by 

20 minimizing solvent vaporization, minimizes the degradation and/or loss of materials such 
as the biodegradable fabric softener active, perfumes, etc., and reduces the need for 
heating, thus saving on the expenses for processing. Additional protection for the 
softener active can be provided by adding, e.g., chelant such as 
ethylenediaminepentaacetic acid, during preparation of the active. The result is improved 

25 environmental impact and safety from the manufacturing operation. 

Examples of premixes and processes using them include premixes which typically 
contain from about 55% to about 85%, preferably from about 60% to about 80%, more 
preferably from about 65% to about 75%, of fabric softener active A., as exemplified in 
the above Examples, mixed with from about 10% to about 30%, preferably from about 

30 13% to about 25%, more preferably from about 15% to about 20%, of principal solvent 
such as 1,2-hexanediol, and from about 5% to about 20%, preferably from about 5% to 
about 15%, of water soluble solvent C. like ethanol and/or isopropanol. 

These premixes can be used to formulate finished compositions in processes 
comprising the steps of: 

35 1. Make premix of fabric softening active, about 1 1% ethanol, and about 17% principal 
solvent, let cool to ambient temperature. 
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2. Mix perfume in the premix. 

3. Make up water seat of water and HC1 at ambient temperature. Optionally add chelant. 

4. Add premix to water under good agitation. 

5. Trim with CaCio solution to desired viscosity. 

6. Add dye solution to get desired colour. 

The fabric softening actives (DEQAs): the principal solvents B.: and. optionally, 
the water soluble solvents, can be formulated as premixes which can be used to prepare 
the above compositions. 

For commercial purposes, the above clear compositions are introduced into 
containers, specifically bottles, and more specifically clear bottles (although translucent 
bottles can be used), made from polypropylene (although glass, oriented polyethylene, 
etc.. can be substituted), the bottle having a light blue tint to compensate for any yellow 
color that is present, or that may develop during storage (although, for short times, and 
perfectly clear products, clear containers with no tint, or other tints, can be used), and 
having an ultraviolet light absorber in the bottle to minimize the effects of ultraviolet light 
on the materials inside, especially the highly unsaturated actives (the absorbers can also 
be on the surface). The overall effect of the clarity and the container being to demonstrate 
the clarity of the compositions, thus assuring the consumer of the quality of the product. 
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1. Biodegradable fabric softener actives having formulas selected from the group 
consisting of: 

1. 



(R)4^i-N( + ).[(CH 2 )n-Y-R 1 l l 



im 



r(-) 



(1) 



wherein each R substituent is hydrogen or a short chain C\-C$ alkyl or hydroxyalkyl 
group; each m is 2 or 3; each n is from 1 to about 4; each Y is -0-(0)C-, -(R)N-(0)C-, - 
C(0)-N(R)-, or -C(0)-0-; the sum of carbons in each R 1 , plus one when Y is -0-(0)C- 
or -(R)N-(0)C-, is C6-C22* but no more than one R 1 , or YR 1 , sum being less than about 
12 and then the other R 1 , or YR 1 , sum is at least about 16, with each R 1 comprising a 
long chain C5-C21 branched alkyl or unsaturated alkyl, optionally substituted, the ratio of 
branched alkyl to unsaturated alkyl being from about 5:95 to about 95:5, and for the 
unsaturated alkyl group, the Iodine Value of the parent fatty acid of this R 1 group is from 
about 20 to about 140, and wherein the counterion, X", can be any softener-compatible 
anion; 

2. softener having the formula: 

R N(+)CH2CH 
3 ^CH 2 YRl 

wherein each Y, R, R 1 , and x(") have the same meanings as before; and 

3 . mixtures thereof, 
the softener active optionally containing up to about 20% of mono-long chain softener in 
which one YR l group is -OH, -N(R)H, or -C(0)OH, and, 

in said fabric softener active, preferably, each R substituent is hydrogen or a short chain 
C1-C3 alkyl or hydroxyalkyl group; each n is 2; each Y is -0-(0)C-; the sum of carbons 
in each R 1 plus one is C 12-^22 * m< * R * * s ^ ranc hed alkyl or unsaturated alkyl, the ratio 
of branched alkyl to unsaturated alkyl being from about 75:25 to about 25:75, and for the 
unsaturated alkyl group, the Iodine Value of the parent fatty acid of this R 1 group is from 



r(-) 
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about 50 to about 130; and wherein the counterion, X", is selected from the group 
consisting of: chloride, bromide, methylsulfate, ethylsulfate, sulfate, and nitrate, and, 
even more preferably, each R substituent is selected from the group consisting of 
methyl, ethyl, propyl, hydroxyethyl, and benzyl, each m is 2; each n is 2, each Y is -O- 
(O)C-. the sum of carbons in each R 1 , plus one is Ci 4 -C 20 , with each R 1 being a long 
chain C 13 -Ci 9 branched alkyl or unsaturated alkyl, the ratio of branched alkyl to 
unsaturated alkyl being from about 50:50 to about 30:70, and for the unsaturated alkyl 
group, the Iodine Value of the parent fatty acid of this R 1 group is from about 70 to 
about 115, and wherein the counterion, X", is chloride 



2. The fabric softener active of Claim 1 having the formula 
(R)4-m-N( + )-[(CH2)n-Y-R 1 ], 



Jm 



(-) 

(I) 



wherein each R substituent is hydrogen or a short chain C\-C 6 alkyl or hydroxyalkyl 
group, each m is 2 or 3, each Y is -0-(0)C-; the sum of carbons in each R 1 , plus one, is 
c 6" c 22. but n0 more than one YR 1 sum being less than about 12 and then the other YR 1 
sum is at least about 16, with each R 1 being a long chain C 5 -C 2 ] branched alkyl or 
unsaturated alkyl, optionally substituted, the ratio of branched alkyl to unsaturated alkyl 
being from about 75:25 to about 25 75, and for the unsaturated alkyl group, the Iodine 
Value of the parent fatty acid of this R 1 group is from about 50 to about 130, 
and, preferably, wherein each R substituent is hydrogen or a short chain C1-C3 alkyl or 
hydroxyalkyl group, each n is 2, the sum of carbons in each R 1 plus one is Cj 2 -C 20 , and 
wherein the counterion, X", is selected from the group consisting of chloride, bromide, 
methylsulfate, ethylsulfate, sulfate, and nitrate, and, 

even more preferably, wherein each R substituent is selected from the group consisting 
of: methyl, ethyl, propyl, hydroxyethyl, and benzyl; each m is 2; each n is 2; the sum of 
carbons in each R 1 , plus one is C 14 -C 20 , with each R 1 being a long chain C 13 -C 19 
branched alkyl or unsaturated alkyl, the ratio of branched alkyl to unsaturated alkyl being 
from about 50:50 to about 30:70; for the unsaturated alkyl group, the Iodine Value of the 
parent fatty acid of this R l group is from about 70 to about 115; and wherein the 
counterion, X*, is chloride 



WO 97/34972 



116 



PCT/US97/03374 



3. The fabric softener active of Claim 1 or Claim 2 comprising mixtures of 
compounds containing (1) primarily branched chain alkyl R> groups and (2) primarily 
unsaturated alkyl R 1 groups. 

4. The fabric softener active of Claim 1 or Claim 2 comprising compounds 
containing mixtures of (I) primarily branched chain alkyl R 1 groups and (2) primarily 
unsaturated alkyl R* groups. 

5. Fabric softener composition comprising: 

A from about 2% to about 80%, preferably from about 13% to about 75%, and 
more preferably from about 15% to about 70%, by weight of the composition, of 
biodegradable fabric softener active selected from the group consisting of: 
1 . softener having the formula: 



(RM^-NW-KCHaJn-Y-R 1 ], 



im 



r(-) 



(l) 



wherein each R substituent is hydrogen or a short chain Cj-Cg alkyl or hydroxyalkyl 
group; each m is 2 or 3; each n is from 1 to about 4; each Y is -0-(0)C-, -(R)N-(0)C-, - 
C(0)-N(R)-, or -C(0)-Os the sum of carbons in each R 1 , plus one when Y is -0-(0)C- 
or -(R)N-(0)C-, is C6-C22, but no more than one R 1 , or YR 1 , sum being less than about 
12 and then the other R 1 , or YR 1 , sum is at least about 16, with each R 1 comprising a 
long chain C5-C21 branched alkyl or unsaturated alkyl, optionally substituted, the ratio of 
branched alkyl to unsaturated alkyl being from about 5:95 to about 95:5, and for the 
unsaturated alkyl group, the Iodine Value of the parent fatty acid of this R 1 group is from 
about 20 to about 140, and wherein the counterion, X", can be any softener-compatible 
anion; 

2. softener having the formula: 



R N( + )CH2CH 



-YR1 

ch 2 yr1 



r(-> 



(2) 
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wherein each Y, R, R l , and X^') have the same meanings as before, 

3. mixtures thereof, and, 
preferably, wherein, in said softener active, each R substituent is hydrogen or a short 
chain C1-C3 alkyl or hydroxyalkyl group; each n is 2; each Y is -0-(0)C-, the sum of 
carbons in each R 1 plus one is C \2~ c 22 , and R l is branched alkyl or unsaturated alkyl, 
the ratio of branched alkyl to unsaturated alkyl being from about 75:25 to about 25:75, 
and for the unsaturated alkyl group, the Iodine Value of the parent fatty acid of this R 1 
group is from about 50 to about 130; and wherein the counterion, X*. is selected from the 
group consisting of: chloride, bromide, methylsulfate, ethylsulfate, sulfate, and nitrate, 
and 

more preferably, wherein, in said softener active, each R substituent is selected from the 
group consisting of: methyl, ethyl, propyl, hydroxyethyl, and benzyl; each m is 2, each n is 
2; each Y is -0-(0)C-, the sum of carbons in each R 1 , plus one is Cj4-C20> with each 
R 1 being a long chain C13-C19 branched alkyl or unsaturated alkyl, the ratio of branched 
alkyl to unsaturated alkyl being from about 50:50 to about 30:70, and for the unsaturated 
alkyl group, the Iodine Value of the parent fatty acid of this R 1 group is from about 70 to 
about 1 15; and wherein the counterion, X", is chloride; and 

the softener active optionally containing up to about 20% of mono-long chain softener in 
which one YR l group is -OH, -N(R)H, or -C(0)OH; 

B optionally, less than about 40%, by weight of the composition of principal solvent 
having a ClogP of from about 0 1 5 to about 0.64, 

C. optionally, an effective amount, sufficient to improve clarity, of low molecular 

weight water soluble solvents selected from the group consisting of: ethanol, isopropanol, 

propylene glycol, 1,3-propanediol, propylene carbonate, and mixtures thereof, said water 

soluble solvents being at a level that will not form clear compositions by themselves, 

D optionally, an effective amount to improve clarity, of water soluble calcium and/or 

magnesium salt; and 

E the balance being water 



6. The fabric softener composition of Claim 9 containing from about 15% to about 
70% of said softener active, wherein, said fabric softener active has the formula: 



(R)4^-N( + ).[(CH 2 ) n -Y-R 1 ] 1 



Im 



r<-> 



(1) 
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_ - a substttuent 

group; each m b 2 - 3; ^{^^^ abou, n and .hen .he o, h «r «' 
C 6 -C M .bu,nomore«hano, ; ™ ■",» J» chain c 5 -C 21 branched alkyl or 

sum is a, leas. abou. .6, with each R bem* » 8 „„«d alkyi 

un^ed a>M, OP** — ' ^,V; sa.uca.eu a>M group, .he .odine 

propyl , Hydros, and ber^ - * ^ ' h^ 3 -C 9 Ranched a,M or 

chloride. 

• • r rt,;m 5 or Claim 6 wherein said ClogP is from 

7 The fabric softener composition of Claim 5 or Claim 
ab out 0^5 to about 0.62, preferably from about 0,0 to about 0.60. 

f „nv of Claims 5-7 wherein at low water levels 

8 The fabric softener compos nc£, ^ ^ wdghl rati „ , 
of from abou, 5% .o abou. .5/., *. £ ^ ^ ^ ^ „ 
from abou. 55:45 <o abou. 85 15, prefer ^ active . t0 . pri „cipal solven. we,**, 
levels of from abou. .5% «o abou from abou, 55.45 ,0 abou. 70:30; 
ra,io i. from abou. 45.55 .0 abou. 7030 acti ve.«o-principal 

M d ., Wg h «a,er ^Z^oZ ^Zt^ *» — >*« » 
solvent weight ratio is from about 30.7U 



about 45 .55 
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9 The fabric softener composition of any of Claims 5-8 wherein said principal 
solvent is selected from the group consisting of: 

I mono-ols including: 

a n-propanol; and/or 

b 2-butanol and/or 2-methyl-2-propanoI; 

II hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-, 1,2-butanediol, 2,3- 
dimethyl-; 1,2-butanediol, 3,3-dimethyl-, 2,3-pentanedioI, 2-methyl-, 2,3-pentanediol, 3- 
methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol, 1,2-butanediol, 2- 
ethyl-, 1,2-pentanediot, 2-methyl-; 1,2-pentanediol, 3-methyl-, 1,2-pentanediol, 4-methyl-, 
and/or 1,2-hexanediol; 

III heptane diol isomers including: 1,3-propanediol, 2-butyl-, 1, 3 -propanediol, 2,2- 
diethyl-, 1,3-propanediol, 2-(l-methylpropyl)- > 1,3-propanediol, 2-(2-methytpropyI)-, 1,3- 
propanediol, 2-methyl-2-propyl-, 1,2-butanediol, 2,3,3-tnmethyl-, 1,4-butanediol, 2-ethyl- 
2-methyl-, 1,4-butanediol, 2-ethyl-3-methyi-, 1,4-butanediol, 2-propyl-, 1,4-butanediol, 2- 
isopropyl-; 1,5-pentanediol, 2,2-dimethyt- ( 1,5-pentanediol, 2,3-dimethyI-, 1,5- 
pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3-dimethyl-, 2,3-pentanediol, 2,3-dimethyl- 
, 2,3-pentanediol, 2,4-dimethyl-, 2,3-pentanediol, 3,4-dimethyI-; 2,3-pentanediol, 4,4- 
dimethyk 3,4-pentanediol, 2,3-dimethyl-, 1,5-pentanediol, 2-ethyL, 1,6-hexanedioi, 2- 
methyl-, 1,6-hexanediol, 3-methyl-, 2,3-hexanediol, 2-methyl-, 2,3-hexanediol, 3-methyl-, 
2,3-hexanediol, 4-methyl-, 2,3-hexanediol, 5-methyl-, 3,4-hexanediol, 2-methyl-, 3,4- 
hexanediol, 3-methyl-, 1,3-heptanedioI, 1,4-heptanediol; 1 ,5-heptanediol; and/or 1,6- 
heptanediol, 

IV octane diol isomers including: 1,3 -propanediol, 2-(2-methylbutyl)-, 1,3- 
propanediol, 2-(l,l-dimethylpropyl)- 1,3-propanediol, 2-(l,2-dimethylpropyl)-, 1,3- 
propanediol, 2-(l-ethyipropyl)-, 1,3-propanediol, 2-( 1-methylbutyl)-, 1,3-propanediol, 2- 
(2,2-dimethyIpropyl)-, 1,3-propanediol, 2-(3-methylbutyI)-, 1,3-propanediol, 2-butyI-2- 
methyl-, 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3-propanediol, 2-ethyl-2-propyl-, 1,3- 
propanediol, 2-methyl-2-(l-methylpropyl)- > 1,3-propanediol, 2-methyl-2-(2- 
methylpropyl)-; 1,3-propanediol, 2-tertiary-butyt-2-methyi-, 1,3-butanediol, 2,2-diethyl-, 
1,3-butanediol, 2-(l-methylpropyl)-, 1,3-butanediol, 2-butyl-, 1,3-butanediol, 2-ethyl-2,3- 
dimethyl-, 1,3-butanediol, 2-(l,l-dimethylethyl)-, 1,3-butanediol, 2-(2-methylpropyl)-, 

1 .3- butanedioi, 2-methyI-2-isopropyl-, 1 ,3-butanediol, 2-methyl-2-propyl-, 1,3- 
butanediol, 3-methyl-2-isopropyl-; 1,3-butanediol, 3-methyl-2-propyl-, 1,4-butanediol, 
2,2-diethyl-, 1,4-butanediol, 2-methyl-2-propyl-, 1,4-butanediol, 2-(l-methyipropyl)- > 

1.4- butanediol, 2-ethy!-2,3-dimethyl-, 1,4-butanediol, 2-ethyl-3,3-dimethyi-, 1,4- 
butanediol, 2-(l, i-dimethylethyl)-, 1,4-butanediol, 2-(2-methylpropyl)-, 1,4-butanediol, 2- 
methyI-3-propyl-, 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl- 
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; 1,3-pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trirnethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 1,4- 
pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1 ,4-pentanediol, 2,3,4- 
trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 1,5- 
pentanediol, 2,2,4-trimethyK 1,5-pentanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 2,3,4- 
trimethyl-, 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 1,3- 
pentanediol, 2-ethyl-2-methyl-; 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3-pentanediol, 2- 
ethyl-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-2-methyI-; 

1.4- pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyI-4-methyl-; 1,4-pentanediol, 
3-ethyl-2-methyl-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyl-2-methyI-; 

1.5- pentanediol, 2-ethy 1-3 -methyl-; 1,5-pentanediol, 2-ethyl-4-methyl-; 1,5-pentanediol, 
3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyI-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3- 
pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2 : propyl-, 1,4- 
pentanediol, 3-isopropyl-; 1,5-pentanediol, 2-isopropyl-, 2,4-pentanediol, 3-propyl-; 1,3- 
hexanediol, 2,2-dimethyl-; 1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyl-; 
1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 
2,3-dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5-dimethyl-; 

1.3- hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyI-; 1,4-hexanediol, 5,5- 
dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 

2.4- dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5- 
hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5-dimethyU; 1,5-hexanediol, 4,5-dimethyl-; 

1.6- hexanediol, 2,2-dimethyl-; 1,6-hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4- 
dimethyl-; 1,6-hexanediol, 2,5-dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 
3,4-dimethyl-; 2,4-hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-, 2,4- 
hexanediol, 2,5-dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 

2.4- hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5-hexanediol, 

2.5- dimethyl-; 2,5-hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4-dimethyl-; 2,6- 
hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4- 
hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3- 
ethyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 2-methyI-; 1,3- 
heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyU; 1,4-heptanediol, 2-methyl-; 1,4-heptanediol, 3-methyl-; 1,4- 
heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-; 1,5- 
heptanediol, 2-methyl; 1,5-heptanediol, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1,5- 
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heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-, 1,6-heptanediol, 2-methyl-, 1,6- 
heptanediol, 3-methyl-, 1 ,6-heptanediol, 4-methyl-, 1,6-heptanedioI, 5-methyl-, 1,6- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-, 2,4-heptanediol, 3-methyl-, 2,4- 
heptanediol, 4-methyl-, 2,4-heptanediol, 5-methyl-, 2,4-heptanediol, 6-methyl-, 2,5- 
heptanediol, 2-methyl-, 2,5-heptanedioi, 3-methyl-, 2,5-heptanediol, 4-methyl-, 2,5- 
heptanediol, 5-methyl-, 2,5-heptanediol, 6-methyl-, 2,6-heptanediol, 2-methyl-, 2,6- 
heptanediol, 3-methyl-, 2,6-heptanediol, 4-methyl-; 3,4-heptanediol, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-, 3,5-heptanediol, 4-methyl-, 2,4- 
octanediol; 2,5-octanediol; 2,6-octanediol, 2,7-octanediol, 3,5-octanedioi, and/or 3,6- 
octanediol; 

V. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyl-, 2,4- 
pentanediol, 3-tertiarybutyl-, 2,4-hexanediol, 2,5,5-trimethyl-, 2,4-hexanediol, 3,3,4- 
trimethyl-, 2,4-hexanediol, 3,3,5-trimethyl-, 2,4-hexanediol, 3,5,5-trimethyi-, 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-tnmethyl-, and/or 2,5-hexanediol, 
3,3,5-trimethyl-, 

VI. glyceryl ethers and/or di(hydroxyalkyl)ethers including: 1,2-propanediol, 3-(n- 
pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy)-, 1,2-propanediol, 3-(3-pentyloxy)-, 1,2- 
propanediol, 3-(2-methyI- 1 -butyloxy)-, 1 ,2-propanediol, 3-(iso-amyloxy)-, 1 ,2- 
propanediol, 3-(3-methyl-2-butyIoxy)-; 1,2-propanediol, 3-(cyclohexyloxy)-, 1,2- 
propanediol, 3-( 1 -cyclohex- 1 -enyloxy)-, 1 ,3-propanediol, 2-(pentyloxy)-; 1 ,3- 
propanediol, 2-(2-pentyloxy)-, 1,3-propanedioI, 2-(3-pentyloxy)-, 1,3-propanediol, 2-(2- 
methyl- 1 -butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-, 1,3-propanediol, 2-(3-methyl-2- 
butyloxy)-; 1 ,3-propanediol, 2-(cyclohexyIoxy)-, 1 ,3-propanediol, 2-( 1 -cyclohex- 1 - 
enyloxy)-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated, 1,2-propanediol, 3-(butyloxy)-, 
tetraethoxylated; 1,2-propanediol, 3-(butyloxy)-, pentaethoxylated; 1,2-propanediol, 3- 
(butyloxy)-, hexaethoxylated; 1,2-propanediol, 3-(butyloxy)-, heptaethoxylated, 1,2- 
propanediol, 3-(butyloxy)-, octaethoxylated, 1 ,2-propanediol, 3 -(butyloxy)-, 
nonaethoxylated, 1,2-propanediol, 3 -(butyloxy)-, monopropoxylated, 1,2-propanediol, 3- 
(butyloxy)-, dibutyleneoxylated; 1,2-propanediol, 3 -(butyloxy)-, tributyleneoxylated, 1,2- 
propanediol, 3-phenyloxy-; 1,2-propanediol, 3-benzyIoxy-, 1,2-propanediol, 3-(2- 
phenylethyloxy)-, 1 ,2-propanediol, 3-( 1 -phenyI-2-propanyloxy)-, 1 ,3-propanediol, 2- 
phenyloxy-; 1,3-propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3- 
propanediol, -benzyloxy-, 1,3-propanediol, 2-(2-phenylethyloxy)-; 1,3-propanediol, 2-(l- 
phenylethyloxy)-; bis(2-hydroxybutyl)ether; and/or bis(2-hydroxycyclopentyl)ether 

VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including; 
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1 -isopropyl- 1 ,2-cyclobutanediol; 3-ethyl-4-methyl- 1 ,2-cyclobutanediol; 3 -propyl- 1 ,2- 
cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; 1 -ethyl- 1,2-cycIopentanediol; 1,2- 
dimethyl-l,2-cyclopentanediol; 1,4-dimethyl- 1,2-cyclopentanediol; 2,4,5-trimethyl-l,3- 
cyclopentanedio!; 3,3-dimethyl-l,2-cyclopentanediol; 3,4-dimethyl-l,2-cyclopentanediol; 
3,5-dimethyl- 1 ,2-cyclopentanediol; 3-ethyl- 1 ,2-cyclopentanediol; 4,4-dimethyi- 1 ,2- 
cyclopentanediol; 4-ethyl-l,2-cyclopentanediol; l,l-bis(hydroxymethyl)cyclohexane; 1,2- 
bis(hydroxymethyl)cyclohexane; 1,2-dimethyl- 1,3-cyclohexanediol; 1,3- 

bis(hydroxymethyl)cyclohexane; 1 ,3-dimethyl- 1 ,3-cyclohexanediol; 1 ,6-dimethyl- 1 ,3- 
cyclohexanediol; 1-hydroxy-cyclohexaneethanol; 1-hydroxy-cyclohexanemethanol; 1- 
ethyl- 1 ,3-cyclohexanediol; 1 -methyl- 1 ,2-cyclohexanediol; 2,2-dimethyl- 1 ,3- 

cyclohexanediol; 2,3 -dimethyl- 1 ,4-cyclohexanediol; 2,4-dimethyl- 1,3-cyclohexanediol; 
2,5-dimethyI-l ,3-cyclohexanediol; 2,6-dimethyl-l ,4-cyclohexanediol; 2-ethyl- 1,3- 
cyclohexanediol; 2-hydroxycyclohexaneethanol; 2-hydroxyethyl-l-cyclohexanol; 3- 
hydroxyethyl-l-cyclohexanol; 3-hydroxycyclohexaneethanol, 3- 

hydroxymethylcyclohexanol; 3-methyl- 1 ,2-cyclohexanediol; 4,4-dimethyl- 1,3- 
cyclohexanediol; 4,5-dimethyl- 1,3-cyclohexanediol; 4,6-dimethyl-l,3-cyclohexanediol; 4- 
ethyl- 1 ,3-cyclohexanediol; 4-hydroxyethyl- 1 -cyclohexanol; 4-methyl- 1 ,2-cyclohexanediol; 
5,5-dimethyl-l,3-cyclohexanediol; 5-ethyl- 1,3-cyclohexanediol; 1,2-cycloheptanediol; 2- 
methyl-1 ,3-cycloheptanediol; 2-methyl-l ,4-cycloheptanediol; 4-methyl- 1,3- 

cycloheptanediol; 5-methyl-l,3-cycloheptanediol; 5-methyl-l,4-cycloheptanediol; 6- 
methyl-l,4-cycloheptanediol; ; 1,3-cyclooctanediol, 1,4-cyclooctanediol; 1,5- 
cyclooctanediol; 1,2-cyclohexanediol, diethoxylate; 1,2-cyclohexanediol, triethoxylate; 
1,2-cyclohexanediol, tetraethoxylate; 1,2-cyclohexanediol, pentaethoxylate, 1,2- 
cyclohexanediol, hexaethoxylate; 1,2-cyclohexanediol, heptaethoxylate; 1,2- 
cyclohexanediol, octaethoxylate; 1,2-cyclohexanediol, nonaethoxylate; 1,2- 
cyclohexanediol, monopropoxylate; 1,2-cyclohexanediol, monobutylenoxylate; 1,2- 
cyclohexanediol, dibutylenoxylate; and/or 1,2-cyclohexanediol, tributylenoxylate; and 
(b). the unsaturated alicyclic diols including: 1,2-cyclobutanediol, l-ethenyl-2 -ethyl-; 3- 
cyclobutene-l,2-diol, 1,2,3,4-tetramethyl-; 3-cyclobutene-l,2-diol, 3,4-diethyl-; 3- 
cyclobutene-l,2-diol, 3-(l,l-dimethylethyl)-; 3-cyclobutene-l,2-diol, 3-butyl-; 1,2- 
cyclopentanediol, l,2-dimethyl-4-methylene-; 1,2-cyclopentanediol, l-ethyl-3 -methylene-; 
1,2-cyclopentanediol, 4-(l-propenyl); 3-cyclopentene-l,2-diol, l-ethyl-3-methyl-; 1,2- 
cyclohexanediol, 1-ethenyl-; 1,2-cyclohexanediol, l-methyl-3-methylene-; 1,2- 
cyclohexanediol, l-methyl-4-methylene-; 1,2-cyclohexanediol, 3-ethenyl-, 1,2- 
cyclohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-dioI, 2,6-dimethyl-; 3-cyclohexene-l,2- 
diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyl-; 4-cyclohexene-l,2-diol, 4,5- 
dimethyl-; 3-cyclooctene-l,2-diol; 4-cyclooctene-l,2-diol; and/or 5-cyclooctene-l,2-diol; 
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VIII AJkoxylated derivatives of r, «, a- . ■ , 

<"'ves ot l 3 . 8 diols including 

'.^-propanediol (C3) 2(Ue F 

propanediol, 2-methyl- (C4) (Me-Ea in) i?' I ' 2 - pro P aned »' (C3) P0 4 , , 2 . 

■^propanediol, 2-methyl- ( < ^°>. -propanediol, 2-methyl- (C4) 2^' 
propanediol (C3) 2(Me-E„ „V , , ^'Propanediol, 2-methyl- (C4 ) BO, 

fC7. F 6 * 8X '^Propanediol (C3) PC . , ^BO,, 1,3. 

(C7) E,. 7; 1,3-propanediol, 2,2-diethyl- (C7) P 0l „ U - pr °P anedi <* 2.2-diethyi- 
BOj.2, U . propanedioI 2 ^ 0 ' ' "Propanediol, 2,2-diethyl- (C7) „. 

me* , 'I U - pr ° Panedio '. 2-d-methy propy ) ^ ^P^'- 2,2-d.methy,- 
methylpropy,). (C7 ) po i; 1,3^^°"? ^ E '-* > ^'Propanediol. 2- 0 . 
propaned.ol, 2-(2-methy. propyI) . P (C7) " ^ '^propyl). (C7) n - BOl 2 , 3. 

Me E 6 ); u . propanedioj 2^^^^^^ 2-ethyl- (C5 ) 
PO3 l,3- propanedjo|) 2-ethy|- 2 -methyl- (L 7m c U - pr ° Panedio '> 2-ethyl- (C5 ) 
-hyl- (C6 ) p 02 , U-propanedio, 2 ethyT Tth f U ~ di °<. 2-ethy,-2- 
-Pro P y i - ( c 6)( M eEl . 6); U^vJ^Z^ !?> ^ ^~diol, 2- 
-propyl-^BO,, l,3- propaned r oI ^1 Z ^ ^ 2- 
methyl " «»> "U* ^i«^2^^i? lto ^ ^~io, 2- 
- P ropy,. (C 7)E 2 . 9 ; l,3-p ropanedio 2 -methyl" 2 2> U -propanediol, 2-methy,-2- 

2-methy,-2-isopropy,- (C7 ) n . BOj ' ^^^^ (^)POy. 1,3-propanediol 

2- met hy|. 2 -p ropy , (< £ * 

-BO! 2. 1,-propanediol. 2^^c^^77^ — M-2-propyl- (C 7) 
p 0 2 - ^-Propanediol, 2-piopyl. (06)30,; J ' 3 'Propanediol, 2-propyl- (C6 ) 

2 ^2-butanediol (C4) (Me P 

(C6) „-BO,. U-buunedb,, 2 . meIlly ,. fC5 ) fM c E '- 3 ' '.M>u,a„ediol. 2 -e llly ,. 
2; .,2-bu tanediol , 3 I ^ W U-bu tanedi0 , 3^^^ 

IT,' (C4) 2(Me «£ST^ 3 ^ (CS) P0 '' ^ : 

taaned.oi. 2,2,3-trimethyl- (C7) (Me E i ,) , ,7 5 ' U - bu,a "« ii <* (C4) B0 2 ; I 3. 
U-bu,a„ed io ,. «^ ^Jjf ' J *»-** ,C7, P 0 , \ 

U-b u ,a„ed iol , 2.3-d, raellly y ,. C6 £ £ E - 8 f ' ^-"edio,. 2.2-d, m e,h yl . <„, p£ 

2-e,b yl . ( C6, (Mi E 6) 3 " V b 3 ; bU, r tal ' (C6 PO ! 

tWanediol, 2-ethyl- (C6 ) BOi ^'" S '' • 3 " b '" an « l '0l, 2 -e thyl . (C6) p 3 ' 

(C7) „-B0 2 ^; U-b„, a „edi„,, 2.isop,op yl . (C7) 
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(Me Ei); 1,3-butanediol, 2-isopropyI- (CI) POj; 1,3-butanediol, 2-isopropyl- (C7) n- 
BO2-4; 1,3-butanediol, 2-methyl- (C5) 2(Me E^); 1,3-butanediol, 2-methyl- (C5) PO4; 

1.3- butanediol, 2-propyl- (C7) E2.9; 1,3-butanediol, 2-propyl- (C7) P0\, 1,3-butanediol, 
2-propyl- (C7) n-BOi.3; 1,3-butanediol, 3-methyl- (C5) 2(Me E1.3); 1,3-butanediol, 3- 
methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 _ 4 ); 1,4-butanediol (C4) PO4.5; 1,4- 
butanediol (C4) BO2; 1,4-butanediol, 2,2,3-trimethyl- (C7) E2.9; 1,4-butanediol, 2,2,3- 
trimethyl- (C7) POj; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BOi.3; 1,4-butanediol, 2,2- 
dimethyl- (C6) (Me E^g); 1,4-butanediol, 2,2-dimethyl- (C6) PO2; 1,4-butanediol, 2,2- 
dimethyl- (C6) BOj; 1,4-butanediol, 2, 3 -dimethyl- (C6) (Me Ej. 6 ); 1,4-butanediol, 2,3- 
dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- (C6) BOi; 1,4-butanediol, 2-ethyl- 
(C6) (Me Ej_4); 1,4-butanediol, 2-ethyl- (C6) P0 2 ; 1,4-butanediol, 2-ethyl- (C6) BOi; 

1.4- butanediol, 2-ethyl-2-methyl- (C7) E1.7; 1,4-butanediol, 2-ethyl-2-methyl- (C7) POj; 
1,4-butanediol, 2-ethyl-2-methyl- (C7) n-BOi_2; 1,4-butanediol, 2-ethyl-3-methyl- (C7) 
E1.7; 1,4-butanediol, 2-ethyI-3-methyl- (C7) POj; 1,4-butanediol, 2-ethyl-3 -methyl- (C7) 
n-BOj_2; 1,4-butanediol, 2-isopropyl- (C7) Ei_7; 1,4-butanediol, 2-isopropyl- (CI) PO\; 
1,4-butanediol, 2-isopropyl- (C7) n-BOi.2; 1,4-butanediol, 2-methyl- (C5) (Me Eg. 10); 
1,4-butanediol, 2-methyl- (C5) 2(Me Ej); 1,4-butanediol, 2-methyl- (C5) PO3; 1,4- 
butanediol, 2-methyl- (C5) BOj; 1,4-butanediol, 2-propyl- (C7) E\.$, 1,4-butanediol, 2- 
propyl- (C7) n-BOj^; 1,4-butanediol, 3 -ethyl- 1 -methyl- (C7) E2.9; 1,4-butanediol, 3- 
ethyl-1 -methyl- (C7) POj; 1,4-butanediol, 3-ethyl- 1 -methyl- (C7) n-BOi.3; 2,3- 
butanediol (C4) (Me Eg.jo); 2,3-butanediol (C4) 2(Me Ei); 2,3-butanediol (C4) P(>3_4; 
2,3-butanediol (C4) BOj; 2,3-butanediol, 2,3-dimethyl- (C6) E3.9; 2,3-butanediol, 2,3- 
dimethyl- (C6) POi; 2,3-butanediol, 2,3-dimethyf- (C6) n-BOi.3; 2,3-butanediol, 2- 
methyl- (C5) (Me E1.5); 2,3-butanediol, 2-methyl- (C5) P0 2 ; 2,3-butanediol, 2-methyl- 
(C5) BO,; 

3. 1,2-pentanediol (C5) E3.10; 1 ,2-pentanediol, (C5) POj; 1,2-pentanediol, 
(C5) n-B02-3; 1,2-pentanediol, 2-methyl (C6) E1.3; 1,2-pentanediol, 2-methyl (C6) n- 
BOi; 1,2-pentanediol, 2-methyl (C6) BOi; 1,2-pentanediol, 3-methyl (C6) E1.3; 1,2- 
pentanediol, 3-methyl (C6) n-BOj; 1,2-pentanediol, 4-methyl (C6) E1.3; 1,2-pentanediol, 
4-methyl (C6) n-BOi; 1 ,3-pentanediol (C5) 2(Me-Ei. 2 ); 1,3-pentanediol (C5) P03_4; 
1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,2-dimethyl- (C7) PO,; 
1,3-pentanediol, 2,2-dimethyl- (C7) n-B02-4; 1,3-pentanediol, 2,3-dimethyl- (C7) (Me- 
Ej); 1,3-pentanediol, 2,3-dimethyl- (C7) POj; 1,3-pentanediol, 2,3-dimethyl- (C7) n- 
BO2.4; 1,3-pentanediol, 2,4-dimethyl- (C7)(Me-Ei); 1,3-pentanediol, 2,4-dimethyl- (C7) 
POi; 1,3-pentanediol, 2,4-dimethyl- (C7) n-B02-4i 1,3-pentanediol, 2-ethyl- (C7) E2.9; 
1,3-pentanediol, 2-ethyl- (C7) PO,; 1,3-pentanediol, 2-ethyl- (C7) n-BOi.3; 1,3- 
pentanediol, 2-methyl- (C6) 2(Me-E\.^), 1,3-pentanediol, 2-methyl- (C6) PO2-3; 1,3- 
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pentanediol, 2-methyl- (C6) BO|, 1.3-pentanediol, 3.4-dimethyl- (C7) (Me-E,); 1,3- 
pentanediol, 3,4-dimethyl- (C7) PO,, 1,3-pentanediol, 3,4-dimethyl- (C7) n-B0 2 . 4 , 1,3- 
pentanediol, 3-methyl- (C6) (Me-E,_ 6 ), 1,3-pentanediol, 3-methyl- (C6) P0 2 _ 3 ; 1,3- 
pentanediol, 3-methyl- (C6) BO,; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-E,); 1,3- 
pentanediol, 4,4-dimethyl- (C7) PO,; 1,3-pentanediol, 4,4-dimethyl- (C7) n-B0 2 -4, 1,3- 
pentanediol, 4-methyl- (C6) (Me-E,_ 6 ); 1,3-pentanediol. 4-methyl- (C6) P0 2 _ 3 . U- 
pentanediol, 4-methyl- (C6) BO,; 1,4-pentanediol, (C5) 2(Me-E,_ 2 ); 1,4-pentanediol 
(C5)P0 3 . 4 , 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-E,); 1,4-pentanediol, 2,2-dimethyl- 
(C7) PO,, 1,4-pentanediol, 2.2-dimethyi- (C7) n-B0 2 . 4 ; 1,4-pentanediol, 2,3-dimethyl- 
(C7) (Me-E,); 1,4-pentanediol, 2.3-dimethyl- (C7) PO,; 1,4-pentanediol, 2,3-dimethyl- 
(C7) n-B0 2 . 4 , 1,4-pentanediol, 2,4-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,4- 
dimethyl- (C7) PO,; 1,4-pentanediol, 2,4-dimethyl- (C7) n-B0 2 ^; 1,4-pentanediol, 2- 
methyl- (C6) (Me-E,. 6 ), 1,4-pentanediol, 2-methyl- (C6) P0 2 . 3 ; 1,4-pentanediol, 2- 
methyl- (C6) BO,, 1,4-pentanediol, 3,3-dimethyl- (C7) (Me-E,), 1,4-pentanediol, 3,3- 
dimethyl- (C7) PO,, 1,4-pentanediol, 3,3-dimethyl- (C7) n-B0 2 _ 4 , 1,4-pentanediol, 3,4- 
dimethyl- (C7) (Me-E,). 1,4-pentanediol, 3,4-dimethyl- (C7) PO,, 1,4-pentanediol, 3,4- 
dimethyl- (C7) n-B0 2 _4, 1,4-pentanediol, 3-methyl- (C6) 2(Me-E,. 6 ); 1,4-pentanediol, 
3-methyl- (C6) P0 2 _ 3 , 1,4-pentanediol, 3-methyl- (C6) BO,, 1,4-pentanediol, 4-methyl- 
(C6) 2(Me-E,. 6 ), 1,4-pentanediol, 4-methyl- (C6) P0 2 . 3 ; 1,4-pentanediol, 4-methyl- 
(C6) BO,, 1.5-pentaned.ol, (C5) (Me-E 4 . 10 ); 1,5-pentanediol (C5) 2(Me-E,), 1,5- 
pentanediol (C5) P0 3 ; 1,5-pentanediol, 2,2-dimethyl- (C7) E,_ 7 , 1,5-pentanediol, 2,2- 
dimethyl- (CI) PO,, 1,5-pentanediol, 2,2-dimethyl- (C7) n-BO,. 2 ; 1,5-pentanediol, 2,3- 
dimethyl- (C7) E,_ 7 , 1,5-pentanediol, 2,3-dimethyl- (C7) PO,, 1,5-pentanediol, 2,3- 
dimethyl- (C7) n-BO,. 2 , 1,5-pentanediol, 2,4-dimethyl- (C7) E,. 7 , 1,5-pentanediol, 2,4- 
dimethyl- (C7) PO,; 1,5-pentanediol, 2,4-dimethyl- (C7) n-BO,. 2 , 1 ,5-pentanediol, 2- 
ethyl- (C7) Ej. s , 1,5-pentanediol, 2-ethyl- (CI) n-BO,_ 2 , 1,5-pentanediol, 2-methyl- 
(C6) (Me-E,_ 4 ), 1,5-pentanediol, 2-methyl- (C6) P0 2 , 1,5-pentanediol, 3,3-dimethyl- 
(C7) E,. 7 , 1,5-pentanediol, 3,3-dimethyl- (C7) PO,, 1,5-pentanediol, 3,3-dimethyl- (C7) 
n-BO,_ 2 , 1,5-pentanediol, 3-methyl- (C6) (Me-E,. 4 ), 1,5-pentanediol, 3-methyl- (C6) 
P0 2l 2,3-pentanediol, (C5) (Me-E,. 3 ); 2,3-pentanediol, (C5) P0 2 , 2,3-pentanediol, 2- 
methyl- (C6) E,. 7 , 2,3-pentanediol, 2-methyl- (C6) PO, , 2,3-pentanediol, 2-methyl- (C6) 
n-BO,. 2 , 2,3-pentanediol, 3-methyl- (C6) E,_ 7 ; 2,3-pentanediol, 3-methyl- (C6) PO,, 
2,3-pentanediol, 3-methyl- (C6) n-BO,. 2 ; 2,3-pentanediol, 4-methyl- (C6) E,. 7 , 2,3- 
pentanediol, 4-methyl- (C6) PO,, 2,3-pentanediol, 4-methyl- (C6) n-BOj. 2 , 2,4- 
pentanediol, (C5) 2(Me-E,_ 4 ), 2,4-pentanediol (C5) P0 4 ; 2,4-pentanediol, 2,3-dimethyl- 
(C7) (Me-E]_4), 2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 , 2,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-E,_ 4 ), 2,4-pentanediol, 2,4-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2-methyl- 
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, , (CK POr 2 4-pentanediol, 3,3-dimethyl- 

(C7) (Me-Es.,0); ^^^TT ^ 2 4-pentanediol, 3-methyl- 

(C 7) (Me-Ei.4), 2.4-pentanediol, 3,3-dtmethyl- (C7) P0 2 , P 

(C6) CMe-E 5 . l0 ); ^^^^^^^ (C6) PG 2 ; U-hexanediol 
4 i t 3-hexanediol(C6)(Me-ti-5^. l - J rC7^ POi 

i_ i n 1 3-hexanediol, 2-methyl- r^i, 

(Co, BO,; l*- ^ > ^ ediol . 2 .me,hy,- (CD B0„ U- 
,.3-hexanedio,, °° ; Md 0 , 3 . roethyl . (C 7, PO,; ,,3-hexanediol. 3" 

hexanedio,, 3-me,hyl- (C7) E 2 . 9 , 1.3 »<= ,, 3-hexanediol. 4-methyl- 

methyl- (CD ►BO,* ^ 'IcdTbO U^ediol. 5-methy,- (CD E 2 . 
(C7)POi; «PD -*>.o; «•«- 

* U r™^ S y (C6) P0 2 ; ,,-hexa„ed,ol («) BO,, M- 

hexanediol (C6) (Me-fci-5J. ». mrt hvU fC71 POi; 1,4-hexanediol, 2- 

hexanediol. 2-ntethy,- (CD W ^^^^ l-^, 3-methy.- 

methy,- (C7) n-BO,-3; ' " '° c ^ \ ^io,, 4-methy,- (CD B* 
(C7) POi; ,.4-hexanedio. 3h£jMP» ^ (c?) n BOi 3; 

9; ,,4-hexanediol. 4-methyl- (CD PO,. 1.4 * , C DPO,. 1,4-hexanediol, 5- 

Lanediol, S-methyl- <C7) *** ''"^7 SxLdiol (C6, PO* .> 
u i irn\ «RO, v 1 5-hexanediol (C6) (Me-ti.5;, 1. mi -hvl- 
methyl- (C7) n-BUi.3. i,* 1,5-hexanediol. 2-methyi 

hexanedio, <«) BO, 1.5— Uj* 0= ^ ^ (c7) Ej . 

(C 7>PO,; ,,5-hexaned,o 3-me,hy,- (C7, n-BO,. 3 ; 1> 

, ; ,,5-hexaned iol, ^h* <PD ^ ^ ^ , ^dtt 4- 

hexanediol, 4-methyl- (CD E 2 -Q. , 5 . heMne diol. 5-raethyl- 

methy,- (CD „-BO,.3; '>*-^^,!^X^<«)»M,^ 
(CD PO,; 1,5-hexanedio,. 5-methy _(CD ■ 2 methy , (C7) E ,. 

hexanedioUC^PO,.* 3-me,hy,- (CD B W ; 1.*- 

hexanediol. Vmethy,- (C7 .BO,* ^ 2 , 4 . h exaned.ol (C6) 

BO,. 2.3-hexaned,ol (C6) BO, 2.4 h 2 . m „ hyl . (C7) po,. 2 ; 

PO,; 2.4-hexanediol. 2-methyl- W« E , 2)^.^ 3 me(hyl . (C7) p0l . j; 2 , 4 

2 ,4-hexa„«diol. 1 ^5^. E ^^«W 4-me.hyl- (C7) PO,. 2 ; 2.4- 
hexanediol, 4-methyl- (CD (Me-E,. 2 ). • h (C 7) fOi.% 2> 

nexanedioi, 5-me.hyl- (CD ^^^p^ wJLdW. ^ (CD 
hexanediol (C6) (M«-E,- 8 ); ^l^Tr^'te^. 3-methyl- (CD (Me- 
(Me-E,- 2 ); 2,5-hexanedio. 2-meth, - (CD PO,* . ^ , 
Ei 2 ); 2,5-hexanedio, 3-methyl- (C7) POi- 2 . ■>.« 

(C6) n-BO,; 3.4-hexanediol <C6)B°,. (C7) p0i; ,,3-hep.anediol 

5 wr7) Ei 7 i 4-hep.anedio, (CD PO,; , ,4-hept.nedio, 

(C7) n-BO,- 2 ; 1,4-heptanediol (CD E,-7, 1, P 
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(C7) n-BOj.2. 1,5-heptanediol (CI) E]_ 7> 1,5-heptanediol (C7) PO], 1,5-heptanediol 
(C7) n-BO]_ 2 . 1,6-heptanediol (C7) E1.7, 1,6-heptanediol (C7) PO i; 1,6-heptanediol 
(C7) n-BO]. 2 , 1,7-heptanediol (C7) E]_ 2 , 1,7-heptanediol (C7) n-BO], 2.4-heptanediol 
(C7) E 3 . 10 , 2,4-heptanediol (C7) (Me-E]); 2,4-heptanediol (C7) PO i; 2,4-heptanediol 
(C7) n-B0 3 , 2,5-heptanediol (C7) E 3 . 10 , 2,5-heptanediol (C7) (Me-E]), 2,5-heptanediol 
(C7) PO); 2,5-heptanediol (C7) n-B0 3 , 2,6-heptanedioI (C7) E 3 . 10 ; 2,6-heptanediol 
(C7) (Me-E]), 2,6-heptanediol (C7) PO i; 2,6-heptanediol (C7) n-B0 3 , 3,5-heptanedioI 
(C7) E3.10; 3,5-heptanediol (CI) (Me-E]); 3,5-heptanediol (C7) PO], 3,5-heptanediol 
(C7) n-B0 3 ; 

6 1,3-butanediol, 3-methyl-2-isopropyl- (C8) PO|, 2,4-pentanediol, 2,3,3- 
trimethyl- (C8) PO], 1,3-butanediol, 2,2-diethyl- (C8) E 2 _ 5 , 2,4-hexanediol, 2,3- 
dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 .5, 2,4-hexanediol, 2,5- 
dimethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 _5; 2,4-hexanediol, 3,4- 
dimethyl- (C8) E 2 _ 5 , 2,4-hexanediol, 3,5-dimethyl- (C8) E2-5, 2,4-hexanediol, 4,5- 
dimethyl- (C8) E 2 . 5 , 2,4-hexanediol, 5,5-dimethyI- (C8) E 2 . 5 , 2,5-hexanediol, 2,3- 
dimethyl- (C8) E 2 . 5 , 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) E 2 _5, 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 _5, 2,5-hexanediol, 3,4- 
dimethyl- (C8) E 2 _ 5 , 3,5-heptanediol, 3-methyl- (C8) E 2 _ 5 , 1,3-butanediol, 2,2-diethyl- 
(C8) n-BO]. 2 , 2,4-hexanediol, 2,3-dimethyi- (C8) n-BO]_ 2 , 2,4-hexanediol, 2,4- 
dimethyl- (C8) n-BO]. 2 , 2,4-hexanediol, 2,5-dimethyl- (C8) n-BO]_ 2 , 2,4-hexanediol, 

3.3- dimethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BO]_ 2> 2,4- 
hexanediol, 3,5-dimethyl- (C8) n-BO]_2, 2,4-hexanediol, 4,5-dimethyl- (C8) n-BOi. 2> 

2.4- hexanediol, 5,5-dimethyl-, n-BOj_ 2 , 2,5-hexanediol, 2,3-dimethyl- (C8) n-BOi_ 2 , 

2.5- hexanediol, 2,4-dimethyl- (C8) n-BO]. 2 ; 2,5-hexanediol, 2,5-dimethyl- (C8) n-BOj. 
2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO]_ 2 ; 2,5-hexanediol, 3,4-dimethyl- (C8) n- 
BO]. 2 , 3,5-heptanediol, 3-methyi- (C8) n-BO]_ 2 , U-propanediol, 2-(l,2- 
dimethylpropyl)- (C8) n-BO], 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) n-BO | , 1,3- 
butanediol, 2-methyl-2-isopropyl- (C8) n-BO i; 1 ,4-butanediol, 3-methyl-2-isopropyl- 
(C8) n-BOj, 1,3-pentanediol, 2,2,3-trimethyl- (C8) n-BO], 1,3-pentanediol, 2,2,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4-trimethyl- (C8) n-BOj, 1,3-pentanediol, 
3,4,4-trimethyl- (C8) n-BOi; 1,4-pentanedioI, 2,2,3-trimethyl- (C8) n-BO ] , 1 ,4- 
pentanediol, 2,2,4-trimethyl- (C8) n-BO], 1 ,4-pentanediol, 2,3,3-trimethyl- (C8) n-BO], 
1,4-pentanediol, 2,3,4-trimethyl- (C8) n-BOj; 1 ,4-pentanediol, 3,3,4-trimethyl- (C8) n- 
BO]; 2,4-pentanediol, 2,3,4-trimethyl- (C8) n-BOj; 2,4-hexanediol, 4-ethyl- (C8) n-BOj, 
2,4-heptanediol, 2-methyl- (C8) n-BOj; 2,4-heptanediol, 3-methyl- (C8) n-BOj, 2,4- 
heptanediol, 4-methyl- (C8) n-BO], 2,4-heptanediol, 5-methyl- (C8) n-BO], 2,4- 
heptanediol, 6-methyl- (C8) n-BO]; 2,5-heptanediol, 2-methyl- (C8) n-BO], 2,5- 
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heptaMdio , 3-methy,. (CS) n-BO, ^ ™ £ 

5-m«M- n-BO, " ^ ^ (C8) „.BO,, 2,6- 

heptanediol. 4-methyl- («) n-BO,. 3^ P ^ 2 . ethyl .2,3-d>m«hyl- 

propanediol, 2-(l,2-dinv«hylpropyl)- ICS) El-3. • , 4 . butaned i„|, 3-methyl-2- 

sopropy.- (O) E,. 3 ; 24 Z«h 1- C8 E,- 3 ; 1.3-p.n.anedio,. 3.4.4 

tnmethyl- («> E ,* 1 J-P— «** CTEw; 1,4-pen.anedio., 2.2 4- 

trtmethy.- (C8> E, o; M-pentanedio. ^ (C 8) E W ; 1,4-pen.anediol. *»> 

,rim«.h y .- («> El-3. >.<-pentaned,ol, "^eth,!- C8) E,. 3 ; 2,4.pen,anediol, W> 
triroahyl . (C8) E, j; U4-pen.aned.oL 3. mm , ediol , 2 . me ,h y l- <C8) 

trimethy.- («) E.-3; «> 4 . me<hy , (C8) El . 3 ; 2.4- 

E ,.3, 2 .4.„ep.anedio.. 3-methyl- ElJ . 2>h ep,aned,<*. 

kUu <C8) E.-3: ^™M- («) E,-3; 2>h,ptanedio.. 4-methy!- 

2 .me.hy.- («) E W ; V**^.^', 5-hep.anedio., 6-methyl- <C8) E,o; 

» ,1J;W *^^ Ihepttnediol, 3-methy!- («> ^ 2 ' 6 " 
a^ep-anedio.. («) B£ ; „, 2 . methyl . (C8 , E M ; and 

heptanediol, 4-methyl- (C8) E..J, ano/ 

7. mixtures thereof; . lhar ,ediol, l-phenyl-l,2-propanediol; 2- 

K aromatic diols including: ^^'^^^yMoP™** 

U„y, l ,-propanedio. '^^^.^^n** "^'"lo,' 
H 4.me.h y lp h enyl)-1.3-propaned,o. 2-methy P J . phenyM , 4W d,o.. 
butanediol; 3-ph=n y M.3.butaned,ol; 1-phenyl I. 

a „d/or ,-phenyl-2,3-bu.an=<>iol 0.15 to about 0.64 and are 

x solvents which have a ClogP value :o ^ a „ ldded 

^^^ aS ^:;r^X^ are removed from adjacent 
whj ,, for each CH 2 group added W double bond . thus holding the 

carbon atoms in the molecule to form one «rt» 

»unWhydro g »a.omsin— „ U Propanedto, 

U .Propanediol. U«W^ - 3 P propanedit „. j-p-methyl-l-butenylH .3 
24 2-methyl-2-propenyl)-2-(2-prop=nyI)-. 1.3 F P 2 . (2 . roelhyl . 2 -propenyl>; 1.3- 

plpa.dio,. 2,4-pen.en,^, '^^tel^ 

a- \ o ethvl-2-(2-propenyVh l,J-rrop*n* 3_Butanediol, 2- 

Propanediol, 2-etnyi * y* w r n-ethvM-propenyl)-, 1 > J ouw 

.^utanediol. 2.2-dia.lyK '^^^.^L^K »Bu.anediol. 2-e.hy- 

pWV^yl-; M-Butanedtol 2.3- 

U - prop Th\^ 

bis(l-methylethyhdene)-, i,« °" 
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1.4- diol. 2-(l,l-dimethylpropyl)-, 2-Butene- 1,4-diol, 2-(l-methylpropyl)- ; 2-Butene-l,4- 
diol, 2-butyi-, 1,3-Pentanediol, 2-ethenyl-3-ethyl-, 1,3-Pentanediol, 2-etheny!-4,4- 
dimethyl-, 1,4-PentanedioI, 3-methyi-2-(2-propenyl)-, 1,5-Pentanediol, 2-( 1 -propenyl)-; 

1.5- Pentanediol, 2-(2-propenyl)-, 1,5-Pentanediol, 2-ethylidene-3-methyl-; 1,5- 
Pentanediol, 2-propylidene-; 2,4-Pentanediol, 3-ethyiidene-2.4-dimethyl-; 4-Pentene-l,3- 
diol, 2-(l,l-dimethylethyl)-, 4-Pentene-l,3-diol, 2-ethyl-2,3-dimethyl-; 1,4-Hexanediol, 4- 
ethyl-2-methylene-, l,5-Hexadiene-3,4-diol, 2,3,5-trimethyl-, l,5-Hexadiene-3,4-diol, 5- 
ethyl-3-methyl-; 1,5-Hexanediol, 2-(l-methylethenyl)-, 1,6-Hexanediol, 2-ethenyl-; 1- 
Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-, 2-Hexene-l,5-diol, 4- 
ethenyl-2,5-dimethyl-, 3-Hexene-l,6-diol, 2-ethenyl-2,5-dimethyI-, 3-Hexene-l,6-diol, 2- 
ethyl-, 3-Hexene-l,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 2,5-dimethyl-; 4-Hexene- 

2.3- diol, 3.4-dimethyl-; 5-Hexene-l,3-diol, 3-{2-propenyl)-; 5-Hexene-2,3-diol, 2,3- 
dimethyl-, 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3-diol, 3,5-dimethyl-, 5-Hexene- 

2.4- diol, 3-ethenyl-2,5-dimethyl-, 1,4-Heptaiiediol, 6-methyl-5-methylene-; 1,5- 
Heptadiene-3,4-diol, 2,3-dimethyl-, l,5-Heptadiene-3,4-diol, 2,5-dimethyl-, 1,5- 
Heptadiene-3,4-diol, 3,5-dimethyl-; 1,7-Heptanediol, 2,6-bis(methylene)- > 1,7- 
Heptanediol, 4-methylene-, l-Heptene-3,5-diol, 2.4-dimethyl-; l-Heptene-3,5-diol, 2,6- 
dimethyl-; l-Heptene-3,5-diol, 3-ethenyl-5-methyl; I-Heptene-3,5-diol, 6,6-dimethyl-, 

2.4- Heptadiene-2,6-diol, 4,6-dimethyl-; 2,5-Heptadiene-l,7-diol, 4,4-dimethyl-, 2,6- 
Heptadiene- 1,4-diol, 2,5,5-tnmethyl-, 2-Heptene- 1,4-diol, 5,6-dimethyl-, 2-Heptene- 1,5- 
diol, 5-ethyl-, 2-Heptene- 1,7-diol, 2-methyl-; 3-Heptene-l,5-dioI, 4,6-dimethyl-; 3- 
Heptene-l,7-diol, 3-methyl-6-methylene-; 3-Heptene-2,5-diol, 2,4-dimethy]-; 3-Heptene- 

2.5- diol, 2,5-dimethyl-, 3-Heptene-2,6-diol, 2,6-dimethyl-, 3-Heptene-2,6-diol, 4,6- 
dimethyl-, 5-Heptene-l,3-diol, 2,4-dimethyI-; 5-Heptene-l,3-diol, 3,6-dimethyl-, 5- 
Heptene- 1,4-diol, 2,6-dimethyl-, 5-Heptene- 1,4-diol, 3,6-dimethyl-; 5-Heptene-2,4-diol, 
2,3-dimethyl-, 6-Heptene-l,3-diol, 2,2-dimethyl-, 6-Heptene- 1,4-diol, 4-(2-propenyl)-, 6- 
Heptene- 1,4-diol, 5,6-dimethyl-, 6-Heptene- 1,5-diol, 2,4-dimethyI-, 6-Heptene- 1,5-diol, 
2-ethylidene-6-methyl-, 6-Heptene-2,4-diol, 4-(2-propenyl)-, 6-Heptene-2,4-diol, 5,5- 
dimethyl-, 6-Heptene-2,5-diol, 4,6-dimethyl-, 6-Heptene-2,5-diol, 5-ethenyl-4-methyl-; 
1,3-Octanediol, 2-methylene-, l,6-Octadiene-3,5-diol, 2,6-dimethyl-, l,6-Octadiene-3,5- 
diol, 3,7-dimethyl-, l,7-Octadiene-3,6-diol, 2,6-dimethyl-; l,7-Octadiene-3,6-diol, 2,7- 
dimethyl-, l,7-Octadiene-3,6-diol, 3,6-dimethyl-, l-Octene-3,6-diol, 3-ethenyl-, 2,4,6- 
Octatriene-l,8-diol, 2,7-dimethyl-; 2,4-Octadiene-l,7-diol, 3,7-dimethyl-; 2,5-Octadiene- 
1,7-diol, 2,6-dimethyl-, 2,5-Octadiene-l,7-diol, 3,7-dimethyl-, 2,6-Octadiene- 1,4-diol, 
3,7-dimethyl- (Rosiridol); 2,6-Octadiene- 1,8-diol, 2-methyl-; 2, 7-Octadiene- 1,4-diol, 3,7- 
dimethyl-, 2,7-Octadiene-l,5-diol, 2,6-dimethyl-; 2,7-Octadiene-l,6-diol, 2,6-dimethyi- 
(8-Hydroxylinalool), 2,7-Octadiene-l,6-diol, 2,7-dimethyl-; 2-Octene- 1,4-diol; 2-Octene- 
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1,7-diol; 2-Octene-l,7-dioI, 2-methyl-6-methylene-, 3,5-Octadiene-l,7-diol, 3,7-dimethyl- 
; 3,5-Octadiene-2,7-diol, 2,7-dimethyI-; 3,5-OctanedioI, 4-methyIene-; 3,7-Octadiene-l,6- 
diol, 2,6-dimethyl-, 3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-dioI, 2,6- 
dimethyl-; 3-Octene-l,5-dioI, 4-methyl-; 3-Octene-l,5-diol, 5-methyl-; 4,6-Octadiene-l,3- 
diol, 2,2-dimethyl-; 4,7-Octadiene-2,3-diol, 2,6-dimethyl-; 4,7-Octadiene-2,6-diol, 2,6- 
dimethyl-; 4-Octene- 1 ,6-diol, 7-methyl-; 2,7-bis(methylene)-, 2-methylene-; 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl-; 5,7-Octadiene-l,4-diol, 7-methyl-; 5-Octene-l,3-diol; 

6- Octene-U3-diol, 7-methyl-; 6-Octene- 1 ,4-diol, 7-methyl-; 6-Octene-l,5-diol; 6-Octene- 
1,5-diol, 7-methyl-; 6-Octene-3,5-diol, 2-methyl-; 6-Octene-3,5-diol, 4-methyl-; 7- 
Octene-l,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 7-Octene-l,3-diol, 7-methyl-; 

7- Octene-l,5-diol, 7-Octene-I,6-diol; 7-Octene-l,6-diol, 5-methyl-, 7-Octene-2,4-diol, 2- 
methyl-6-methylene-; 7-Octene-2,5-diol, 7-methyl-; 7-Octene-3,5-diol, 2-methyl-; 1- 
Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6-Nonadiene-l,3-diol, 8- 
methyl-; 4-Nonene-2,8-diol; 6,8-Nonadiene-l,S-dioI; 7-Nonene-2,4-diol; 8-Nonene-2,4- 
diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol; and/or l,9-Decadiene-4,6-diol; and 

XI. mixtures thereof, said principal solvent containing insufficient amounts of solvents 
selected from the group consisting of: 2,2,4-trimethyi-l,3-pentane diol; the ethoxylate, 
diethoxylate, or triethoxylate derivatives of 2,2,4-trimethyl-l,3-pentane diol; and/or 2- 
ethylhexyl-l,3-dioI, to provide an aqueous stable product. 

10. Fabric softening composition in the form of a stable aqueous dispersion 
comprising from about 4% to about 50%, preferably from about 10% to about 40%, and 
more preferably from about 1 5% to about 30%, of the fabric softener active of any of 
Claims 1-4. 

1 1 Premix composition comprising the fabric softener active of any of Claims 1-4 and 
an effective amount of perfume. 

12. Premix composition comprising components A., B., and C. of the composition of 
any of Claims 5-9. 

13. Solid fabric softener composition comprising an effective amount of the fabric 
softener active of any of Claims 1-4. 

14. Clear aqueous fabric softener composition comprising an effective amount of the 
fabric softener active of Claim I. 
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Concentrated, stable fabric softening composition 

This is a continuation-in-part of our thirteen copending United States Patent 
Applications: 08/621,019; 08/620,627; 08/620,767; 08/620,513; 08/621,285, 
08/621,299; 08/621,298; 08/620,626; 08/620,625; 08/620,772; 08/621,28 1 ; 
08/620,514; and 08/620,958, all filed March 22, 1996 and all having the title 
"CONCENTRATED, STABLE, PREFERABLY CLEAR, FABRIC SOFTENING 
COMPOSITION. 11 

TECHNICAL FIELD 
The present invention relates to preferably translucent, or, more preferably, 
clear, aqueous, concentrated, liquid softening compositions useful for softening cloth 
It especially relates to textile softening compositions for use in the rinse cycle of a 
textile laundering operation to provide excellent fabric-softening/static-control 
benefits, the compositions being characterized by, e.g., reduced staining of fabric, 
excellent water dispersibility, rewettability, and/or storage and viscosity stability at 
sub-normal temperatures, i.e., temperatures below normal room temperature, e g., 
25°C 

BACKGROUND OF THE INVENTION 

The art discloses problems associated with formulating and preparing clear, 
concentrated fabric conditioning formulations. For example, European Patent 
Application No. 404,471, Machin et al., published Dec. 27, 1990, teaches isotropic 
liquid softening compositions with at least 20% by weight softener and at least 5% by 
weight of a short chain organic acid. 

Fabric softening compositions containing high solvent levels are known in the 
art. However, softener agglomerates can form and can deposit on clothes which can 
result in staining and reduced softening performance Also, compositions may 
thicken and/or precipitate at lower temperatures, i.e., at about 40°F (about 4°C) to 
about 65°F (about 18°C). These compositions can also be costly for the consumer 
due to the high solvent levels associated with making a concentrated, clear product. 

The present invention provides concentrated aqueous liquid textile treatment 
compositions with low organic solvent level (i.e., below about 40%, by weight of the 
composition), that have unproved stability (i.e., remain clear or translucent and do 
not precipitate, gel, thicken, or solidify) at normal, i.e., room temperatures and sub- 
normal temperatures under prolonged st rage conditions. Said compositions also 
provide reduced staining of fabrics, g od cold water dispersibility, together with 
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excellent softening, anti-static and fabric rewettability characteristics, as well as 
reduced dispenser residue buildup and excellent freeze-thaw recovery. 

The object of the present invention is to provide aqueous, concentrated, 
translucent, or, preferably, clear, rinse-added liquid fabric softening compositions 
which provide one, or more benefits such as reduced staining on fabrics, ready 
dispersibility in rinse water, phase stability at low temperatures, and/or, preferably 
acceptable viscosity and viscosity stability at low temperatures, and/or recovery from 
freezing. 

SUMMARY OF THE INVENTION 
The compositions herein comprise: 
A. from about 2% to about 80%, preferably from about 13% to about 75%, 
more preferably from about 17% to about 70%, and even more preferably from about 
19% to about 65%, by weight of the composition, of biodegradable fabric softener 
active selected from the group consisting of: 
1 . softener having the formula: 

(R) 4 -m-N( + ).[(CH2)n-Y-R\ n 

wherein each R substituent is H or a short chain Cj-C^ preferably C j-C 3 alkyl or 
hydroxyalkyi group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl, or mixtures thereof, each m is 2 or 3; each n is from 1 to about 4, 
preferably 2; each Y is -0-(0)C-, -<R)N-(0)C-, -C(0)-N(R)-, or -C(0)-0-, 
preferably -0-{0)C-; the sum of carbons in each R 1 , plus one when Y is -0-(0)C- or 
-<R)N-<0)C- (hereinafter, R 1 and YR 1 , the "YR 1 sum* are used interchangeably to 
represent the hydrophobic chain, the R 1 chain lengths in general being even 
numbered for fatty alcohols and amines and odd for fatty acids), is Cg-C22> 
preferably C14-C2O. but no more than one YR 1 sum being less than about 12 and 
then the other YR 1 sum is at least about 16, with each R^ being a long chain 
(or C5-C21) hydrocarbyl, or substituted hydrocarbyl substituent, preferably C10-C2O 
(or C9-C19) alkyl or alkenyl (unsaturated alkyl, including polyunsaturated alkyl, also 
referred to sometimes as H alkylene M ), most preferably C12-C18 (or Cn*Cl7) alkyl 
or alkenyl, and where, when said sum of carbons is C\6-C\% and R 1 is a straight 
chain group, the Iodine Value (hereinafter referred to as IV) of the parent fatty acid 
of this R 1 group is preferably from about 20 to about 140, more preferably from 
about 50 to about 130; and most preferably from about 70 to about 115 (As used 
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herein, the Iodine Value of a "parent M fatty acid, or "corresponding" fatty acid, is 
used to define a level of unsaturation for an Rl group that is the same as the level of 
unsaturation that would be present in a fatty acid containing the same R 1 group ); 
and wherein the counterfoil, X", can be any softener-compatible anion, preferably, 
chloride, bromide, methylsulfete, ethylsulfete, sulfate, and nitrate, more preferably 
chloride; 

2. softener having the formula: 

^ YR1 

R NWCH2CH 

wherein each Y, R, R 1 , and X<") have the same meanings as before (Such 
compounds include those having the formula: 

[CH 3 ] 3 ^[CHjCH^OCO^^OKR 1 ] ClO 

where C(0)R L is derived from unsaturated, e.g., oleic, fatty acid and, preferably, 
each R is a methyl or ethyl group and preferably each R 1 is in the range of C15 to 
C19 with degrees of branching and substitution optionally being present in the alkyl 
chains); and 

3 . mixtures thereof, 

[In one preferred biodegradable quaternary ammonium fabric softening 
compound, -(O^R 1 is derived from unsaturated fatty acid, e.g., oleic acid, and/or 
fatty acids and/or partially hydrogenated fatty acids, derived from vegetable oils 
and/or partially hydrogenated vegetable oils, such as: canola oil; safflower oil; peanut 
oil; sunflower oil; soybean oil; corn oil; tall oil; rice bran oil, etc. and in another 
preferred biodegradable quaternary ammonium fabric softening compound, -(OX^R 1 
is a saturated, (the Iodine Value is preferably 10 or less, more preferably less than 

5), Cg-Ci4 preferably a C12-14 hydrocarbyl, or substituted hydrocarbyl 
substituent derived from, e.g., coconut oil ] [As used hereinafter, these 
biodegradable fabric softener actives containing ester linkages are referred to as 
"DEQA", which includes both diester, tri ester, and monoester compounds containing 
from ne to three, preferably two, long chain hydrophobic groups. The corresponding 
amide softener actives and the mixed ester-amide softener actives can also contain from one 
to three, preferably two, long chain hydrophobic groups. Preferred fabric softener actives 
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have the characteristic that they can be processed by conventional mixing means at 
ambient temperature, at least in the presence of about 15% of solvent C. as disclosed 
hereinafter] 

B. less than about 40%, preferably from about 10% to about 35%, more 
preferably from about 12% to about 25%, and even more preferably from about 14% 
to about 20%, by weight of the composition of principal solvent having a ClogP of 
from about 0.15 to about 0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, said principal solvent containing 
insufficient amounts of solvents selected from the group consisting of: 2,2,4- 
trimethyl-l,3-pentanediol; the ethoxylate, diethoxylate, or triethoxylate derivatives of 
2,2,4-trimethyl-l,3-pcntanedioI; and/or 2-ethyl- 1,3-hexanediol, and/or mixtures 
thereof; when used by themselves, to provide a clear product, preferably insufficient 
to provide a stable product, more preferably insufficient to provide a detectable 
change in the physical characteristics of the composition, and especially completely 
free thereof; and the principal solvent preferably being selected from the group 
consisting of: 

I. mono-ols including: 

a. n-propanol; and/or 

b. 2-butanol and/or 2-methyl-2-propanol, 

II. hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 
2,3-dimethyl-; 1,2-butanediol, 3,3-dimethyl-, 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3 -methyl-, 2,3-pentanediol, 4-methyI-; 2,3-hexanediol; 3,4-hexanediol; 
1,2-butanediol, 2-ethyl-, 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

IH heptane diol isomers including: 1,3 -propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-(l-methylpropyl>, 1,3-propanediol, 2-(2- 
methylpropyl)-; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyI- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butanedioI, 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyl-; 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2,2-dimethyl-; 1,5- 
pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyi-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hexanedi I, 2-methyl-; 2,3-hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol, and/or 1,6-heptanediol; 



WO, 7/03169 



RFQ-r AVAILABLE COPY 



PCT/US96/115S6 



-5- 

IV. octane diol isomers including: 1,3 -propanediol, 2-(2-methylbutyl)-; 1,3- 
propanediol, 2-(l,l-dimethyIpropy[)- 1,3 -propanediol, 2-(l,2-dimethylpropyI)-; 1,3- 
propanediol, 2-(l-ethylpropyl)-; 1,3-propanediol, 2-(l-methylbutyl)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-(3-methyIbutyl)-; 1,3- 
propanediol, 2-butyl-2-methyl-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyl-; 1,3-propanediol, 2-methyI-2-(l-methylpropyI)-; 1,3- 
propanediol, 2-methyl-2-(2-methylpropyI)-; 1,3-propanediol, 2-tertiary-butyl-2- 
methyl-; 1,3-butanediol, 2,2-diethyl-; 1,3-butanediol, 2-(l-methylpropyl)-; 1,3- 
butanediol, 2-butyl-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(l,l- 
dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl)-, 1,3-butanediol, 2-methyl-2- 
isopropyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl- 
; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanedioI, 2,2-diethyl-; 1,4-butanediol, 2- 
methyI-2-propyl-; 1,4-butanediol, 2-(l-methylpropyl}-; 1,4-butanediol, 2-ethyl-2,3- 
dimethyl-; 1 ,4-butanediol, 2-ethyI-3,3-dimethyl-; t ,4-butanediol, 2-( 1 , 1- 
dtmethylethyl)-; 1,4-butanediol, 2-(2-methylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-, 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 
2,4,4-trimethyI-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 

1.5- pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyU; 1,3-pentanediol, 2-ethyl-3-methyl-, 1,3- 
pentanediol, 2-ethyM-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyI-2-methyI-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanediol, 3-ethyl-2-methyI-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5- 
pentanediol, 2-ethyl-2-methyl-; 1,5-pentanediol, 2-ethyl-3-methyl-; 1,5-pentanediol, 
2-ethyI-4-methyl-; 1,5-pentanediol, 3-ethyl-3-methyI-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyI-; 1,5- 
pentanediol, 2-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyI-; 
1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyI-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
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hexanediol, 


5,5-dimethyl-; 


-6- 

1,5-hexanediol, 


2,2-dimethyl-; 


1,5-hexanediol, 


2,3- 


dimethyl-; 


1,5-hexanediol, 


2,4-dimethyl-; 


1,5-hexanediol, 


2,5-dimethyl-; 


1,5- 


hexanediol, 


3,3-dimethyl-; 


1,5-hexanediol, 


3,4-dimethyl-; 


1,5-hexanediol, 


3,5- 


dimethyl-; 


1,5-hexanediol, 


4,5-dimethyl-; 


1,6-hexanediol, 


2,2-dimethyl-; 


1,6- 


hexanediol, 


2,3-dimethyI-; 


1,6-hexanediol, 


2,4-dimethyl-, 


1,6-hexanediol, 


2,5- 


dimethyl-; 


1,6-hexanediol, 


3,3-dimethyl-; 


1,6-hexanediol, 


3,4-dimethyl-; 


2,4- 


hexanediol, 


2,3-dimethyl-; 


2,4-hexanediol, 


2,4-dimethyl-; 


2,4-hexanediol, 


2,5- 


dimethyl-; 


2,4-hexanediol, 


3,3-dimethyl-; 


2,4-hexanediol, 


3,4-dimethyl-; 


2,4- 


hexanediol, 


3,5-dimethyl-; 


2,4-hexanediol, 


4,5-dimethyl-; 


2,4-hexanediol, 


5,5- 


dimethyl-; 


2,5-hexanediol, 


2,3-dimethyl-; 


2,5-hexanediol, 


2,4-dimethyl-; 


2,5- 


hexanediol, 


2,5-dimethyl-; 


2,5-hexanediol, 


3,3-dimethyl-; 


2,5-hexanediol, 


3,4- 



dimethyl-, 2,6-hexanedioI, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanedioI, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyi-; 2,5-heptanediol, 2-methyl-, 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol 5 -methyl-, 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2,4-pentanedioI, 2,3,3,4-tetramethyl-; 2,4- 
pentanediol, 3-tertiaiybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 
3,3,5-trimethyl-; 

VI. glyceryl ethers and/or di(hydroxyalkyI)ethers including: 1,2-propanediol, 3- 
(n-pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3-(3-pentyloxy>; 
1,2-propanediol, 3-(2-methyH-butyloxy>; 1,2-propanediol, 3-{iso-amyloxy)-; 1,2- 
propanediol, 3-<3-methyl-2-butyloxy)-; 1,2-propanediol, 3-(cyclohexyloxy>; 1,2- 
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propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2-(pentyloxy>; 1,3- 
propanediol, 2-(2-pentyloxy>; 1,3-propanediol, 2-(3-pentyIoxy)-; 1,3-propanediol, 2- 
(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3-propanediol, 2-{3- 
methyl-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3-propanediol, 2-(l- 
cydohex-l-enyloxy)-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2- 
propanediol, 3-(butyloxy)-, tetraethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy)- hexaethoxylated; 1,2-propanediol, 
3-(butyloxyK heptaethoxylated; 1,2-propanediol, 3-<butyloxy>, octaethoxylated, 

1.2- propanediol, 3-(butyloxy>, nonaethoxylated; 1,2-propanediol, 3-(butyloxyK 
monopropoxylated; 1,2-propanediol, 3-(butyloxy>, diburyleneoxylated; 1,2- 
propanediol, 3-(butyloxyK tributyleneoxylated; 1,2-propanediol, 3-phenyloxy-; 1,2- 
propanediol, 3-benzyloxy-; 1,2-propanediol, 3-(2-phenylethyloxy)-; 1,2-propanediol, 
3-(l-phenyI-2-propanyloxy)-; 1,3-propanediol, 2-phenyloxy-; 1,3-propanediol, 2-{m- 
cresyloxy)-; 1,3-propanediol, 2-<p-cresyloxy)-; 1,3-propanediol, -benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyloxy)-; 1,3-propanediol, 2-<l-phenyIethyloxy)-; bis(2- 
hydroxybutyl)ether, and/or bis(2-hydroxycydopentyl)ether; 

VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-l,2-cydobutanediol; 3-ethyl-4-methyl-l,2-cyclobutanediol; 3-propyl-l,2- 
cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; 1 -ethyl- 1,2-cyclopentanediol; 1,2- 
dimethyl-l,2-cyclopentanediol; l,4-dimethyl-l,2-cyciopentanedioI; 2,4,5-trimethyl- 

1.3- cydopentanediol; 3.3-dimethyl-l,2-cyclopentanedioI; 3,4-dimethyl- 1,2- 
cyclopentanediol; 3,5-dimethyl-l,2-cyclopentanediol; 3-ethyl- 1,2-cyclopentanediol; 

4.4- dimethyl-l,2-cydopentanediol; 4-ethyl- 1,2-cyclopentanediol; 1,1- 
bis(hydroxymethyl)cyclohexane, l,2-bis(hydroxymethyl)cydohexane; 1,2-dimethyl- 
1,3-cyclohexanedioI; l,3-bis(hydroxymethyI)cydohexane; l,3-dimethyl-l,3- 
cydohexanediol; l,6-dimethyH,3-cydohexanediol; 1-hydroxy-cyclohexaneethanol; 
l-hydroxy-cydohexanemethanol; l-ethyl-l,3-cyclohexanediol; l-methyl-1,2- 
cydohexanediol; 2,2-dimethyl-l,3-cyclohexanedioI; 2,3-dimethyl-l,4- 
cyclohexanediol; 2,4-dimethyl-l,3-cydohexanedioI; 2,5-dimethyl-l,3- 
cydohexanediol; 2,6-dimethyi-l,4-cyclohexanediol; 2-ethyl-I,3-cyclohexanediol; 2- 
hydroxycycl hexaneethanol; 2-hydroxyethyl-l-cyclohexanol; 2- 
hydroxymethylcyclohexanol ; 3-hydroxyethyl-l-cyclohexanol; 3- 
hydroxycyclohexaneethanol; 3-hydroxymethylcydohexanoi; 3-methyl-l,2- 
cyclohexanediol; 4,4-dimethyl-l,3-cydohexanediol; 4,5-dimethyI-l,3- 
cydohexanediol; 4,6-dimethyl-l,3-cycl hexanediol; 4-ethyl- 1,3-cyclohexanedioi; 4- 
hydroxyethyl-l-cyclohexanol; 4-hydroxymethylcycl hexanol; 4-methyI-l,2- 
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cyclohexanediol; 5,5-dimethyl-l,3-cydohexanediol; 5-ethyl-l,3-cyclohexanediol; 1,2- 
cycloheptanediol; 2-methyl- 1,3-cycIoheptanediol, 2-methyl- 1,4-cycloheptanediol; 4- 
methyl- 1 ,3-cycloheptanediol; 5-methyl- 1 ,3-cycloheptanediol ; 5-methyI- 1 ,4- 
cycloheptancdiol; 6-methyl- 1,4-cycloheptanediol; ; 1,3-cyclooctanediol; 1,4- 
cyclooctanediol; 1,5-cyclooctanediol; 1,2-cyclohexanediol, diethoxylate; 1,2- 
cyclohexanediol, triethoxylate; 1,2-cyclohexanediol, tetraethoxylate; 1,2- 
cyclohexanediol, pentaethoxylate; 1,2-cyclohexanediol, hexaethoxylate; 1,2- 
cyclohexanediol, heptaethoxylate; 1,2-cyclohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxylate; 1,2-cyclohexanediol, monopropoxylate; 1,2- 
cyclohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutylenoxylate; and/or 
1,2-cyclohexanediol, tributylenoxylate; and 

(b). the unsaturated alicyclic diols including: 1,2-cyclobutanediol, l-ethenyi-2-ethyI-; 
3-cyclobutene-l,2-diol, 1,2,3 ,4-tetramethyl-; 3-cyclobutene-l,2-diot, 3,4-diethyl-; 3- 
cyclobutene-l,2-diol, 3-(l,l-dimethylethyl>; 3-cyclobutene-l,2-dioI, 3-butyl-; 1,2- 
cyclopentanediol, 1,2-dimethyM-methylene-; 1,2-cyclopentanediol, 1 -ethyl-3- 
methylene-; 1,2-cyclopentanediol, 4-(l-propenyl); 3-cyclopentene-l,2-diol, l-ethyl-3- 
methyl-; 1,2-cyclohexanediol, 1-ethenyl-; 1,2-cyclohexanediol, l-methyI-3- 
methylene-; 1,2-cyclohexanediol, l-methyl-4-methylene-; 1,2-cyclohexanediol, 3- 
ethenyl-; 1,2-cyclohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cyclohexene-l,2-diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyI-; 4- 
cyclohexene-l,2-diol, 4,5-dimethyl-; 3-cyclooctene-l,2-diol; 4-cyclooctene-l,2-diol; 
and/or 5-cyclooctene-l,2-diol; 

VDI. Alkoxylated derivatives of C3_g diols [In the following disclosure, M EO M 
means polyethoxylates, i.e., -(CH 2 CH 2 0) n H; Me-Ep means methyl-capped 
polyethoxylates -(CH 2 CH20) n CH3 ; "2(Me-En) w means 2 Me-En groups needed; 
"PO" means polypropoxylates, -(CH(CH 3 )CH20) n H ; "BO" means polybutyleneoxy 
groups, (GH(GH2GH3)GH20) n H ; and "n-BO H means poly(n-butyleneoxy) or 
poly(tetramethylene)oxy groups -(C^C^CF^CI^COnH The use of the term 
"(Cx)* herein refers to the number of carbon atoms in the base material which is 
alkoxylated.] including: 

1. 1,2-propanediol (C3) 2(Me-Ej^); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E^jo); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
Ei); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOi; 
1,3-propanediol (C3) 2(Me-E6_ 8 ); 1,3-propanedi 1 (C3) POs_6; 1,3-propanediol, 
2,2-diethyi- (C7) E1.7; 1,3-propanediol, 2,2-diethyl- (C7) PO^ 1,3-propanediol, 
2,2-diethyI- (C7) n-BOi_ 2 ; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me Ei_ 2 ); 1,3- 
propanediol, 2,2-dimethyl- (C5) P(>3_4; 1,3-propanediol, 2-(l-methylpropyl)- (C7) 
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Ei_r, 1,3-propanediol, 2-<l-methylpropyl)- (C7) POi; 1,3-propanediol, 2-(l- 
methylpropyl). (C7) n-BOi. 2 ; 1,3-propanediol, 2-(2-methylpropyl> (C7) Ei_ 7 ; 1,3- 
propanediol, 2-(2-methylpropyl)- (C7) POi; 1,3-propanediol, 2-(2-methylpropyI> 
(C7) n-BOi_ 2 ; 1,3-propanediol, 2-ethyl- (C5) (Me E^q); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei); 1,3-propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) (Me Ei_ 6 ); 1,3-propanediol, 2-ethyl-2-methyl- (C6) P0 2 ; 1,3- 
propanediol, 2-ethyl-2-methyl- (C6) BOi; 1,3-propanediol, 2-isopropyl- (C6) (Me 
E1-6); 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3-propanediol, 2-isopropyl- (C6) 
BO i; 1,3-propanediol, 2-methyl- (C4) 2(Me E 2 . 5 ); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) BC^; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) E 2 . 9 ; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) POi; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) n-BOi_ 3 , 1,3-propanediol, 2-methyl-2- 
propyl- (C7) Ej.?; 1,3-propanediol, 2-methyl-2-propyl- (C7) PO i; 1,3-propanediol, 
2-methyl-2-propyl- (C7) n-BO^; 1,3-propanediol, 2-propyl- (C6) (Me E 1-4 ); 1,3- 
propanediol, 2-propyl- (C6) P0 2 ; 1,3-propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanedioI (C4) (Me E 2 . 8 ); 1,2-butanediol (C4) PO^; 1,2- 
butanediol (C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) Ej^; 1,2-butanediol, 2,3- 
dimethyl- (C6) n-BO^; 1,2-butanediol, 2-ethyl- (C6) E1.3; 1,2-butanediol, 2-ethyl- 
(C6) n-BO i; 1,2-butanediol, 2-methyl- (C5) (Me Ej.^; 1,2-butanediol, 2-methyl- 
(C5) PC^; 1,2-butanediol, 3,3-dimethyl- (C6) Ei_ 6 ; 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BO!. 2 ; 1,2-butanediol, 3-methyl- (C5) (Me E^); 1,2-butanediol, 3-methyI- 
(C5)POi; l,3-butanediol(C4)2(MeE 3 ^); 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) BC^; 1,3-butanediol, 2,2,3-trimethyl- (C7) (Me Ei_ 3 ); 1,3-butanediol, 2,2,3- 
trimethyl- (C7) PO^; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 . 8 ); 1,3- 
butanediol, 2,2-dimethyl- (C6) PO3; 1,3-butancdiol, 2,3-dimethyl- (C6) (Me E 3 .g); 
1,3-butanediol, 2,3-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2-ethyl- (C6) (Me E^); 

1.3- butanediol, 2-ethyl- (C6) P0 2 . 3 ; 1,3-butanediol, 2-ethyl- (C6) BOi; 1,3- 
butanediol, 2-ethyI-2-methyl- (C7) (Me E^; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
POi; 1,3-butanediol, 2-ethyl-2-methyl- (C7) n-BO^; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me Ej); 1,3-butanediol, 2-ethyl-3-methyl- (C7) PO]; 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-BO^; 1,3-butanediol, 2-isopropyl- (C7) (Me Ej), 1,3- 
butanediol, 2-isopropyl- (C7) POj, 1,3-butanediol, 2-isopropyl- (C7) n-BO^; 1,3- 
butanediol, 2-methyl- (C5) 2(Me E^); 1,3-butanedi I, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E 2 _o; 1,3-butanediol, 2-pr pyl-(C7)POi; 1,3-butanediol, 

2- propyl- (C7) n-BOi_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(Me Ei_ 3 ); 1,3-butanediol, 

3- methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 _4); 1,4-butanediol (C4) PO4.5; 

1.4- butanediol (C4) BC^; 1,4-butanediol, 2,2,3-trimethyl- (C7) E 2 _9; 1,4-butanediol, 
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2,2,3-trimethyl- (C7) PO^ 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BO^; 1,4- 
butanediol, 2,2-dimethyl- (C6) (Me E^); 1,4-butanediol, 2,2-dimethyl- (C6) P0 2 ; 
1,4-butanediol, 2,2-dimethyl- (C6) BOi; 1,4-butanediol, 2,3-dimethyl- (C6) (Me E\. 
6); 1,4-butanediol, 2,3-dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- (C6) BOj; 
1,4-butanediol, 2-ethyl- (C6) (Me Ej_4); 1,4-butanediol, 2-ethyl- (C6) P0 2 ; 1,4- 
butanediol, 2-ethyl- (C6) BOy, 1,4-butanediol, 2-ethyl-2-methyl- (C7) E1.7; 1,4- 
butanediol, 2-ethyI-2-methyI- (C7) POj; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
BO1.2; 1,4-butanediol, 2-ethyl-3-methyl- (C7) E1.7; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) PO^ 1,4-butanediol, 2-ethyI-3 -methyl- (C7) n-BO^; 1,4-butanediol, 
2-isopropyl- (C7) E\jj; 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-B0i_ 2 ; 1,4-butanediol, 2-methyl- (C5) (Me E6_io); 1,4- 
butanediol, 2-methyl- (C5) 2(Me Ej); 1,4-butanediol, 2-methyl- (C5) PO3; 1,4- 
butanediol, 2-methyl- (C5) BOj; 1,4-butanediol, 2-propyl- (C7) E1.5; 1,4- 
butanediol, 2-propyI- (C7) n-BOi_ 2 ; 1,4-butanediol, 3-ethyl-l -methyl- (C7) E 2 _ 9 ; 
1,4-butanediol, 3-ethyl-l -methyl- (C7) POj; 1,4-butanediol, 3-ethyl-l -methyl- (C7) 
n-BOi_ 3 ; 2,3-butanediol (C4) (Me E^iq), 2,3 -butanediol (C4) 2(Me E]); 2,3- 
butanediol (C4) 1*03.4; 2,3-butanediol (C4) BO]; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) POi; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO!. 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E1.5); 2,3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BO] ; 

3. 1,2-pentanediol (C5) E3.10; 1,2-pentanedioI, (C5) POi; 1,2- 
pentanediol, (C5) n-B0 2 _ 3 ; 1,2-pentanediol, 2-methyl (C6)Ei_ 3 ; 1,2-pentanediol, 2- 
methyl (C6) n-BOi; 1,2-pentanediol, 2-methyl (C6) BOj; 1,2-pentanediol, 3-methyl 
(C6) E1.3; 1,2-pentanediol, 3-methyl (C6) n-BOi; 1,2-pentanediol, 4-methyl (C6) 
E1.3; 1,2-pentanediol, 4-methyl (C6) n-BOj; 1,3-pentanediol (C5) 2(Me-Ei_ 2 ); 1,3- 
pentanediol (C5) PO3.4; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-BO^, 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-Ei), 1,3-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,3-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,3-pentanediol, 2,4-dimethyl- (C7) POi; 1,3-pentanediol, 2,4- 
dimethyl- (C7) n-BC^; 1,3-pentanediol, 2-ethyl- (C7) E 2 _g; 1,3-pentanediol, 2- 
ethyl- (C7) PO^ 1,3-pentanediol, 2-ethyl- (C7) n-B0i_ 3 ; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-Ei^); 1,3-pentanediol, 2-methyl- (C6) P0 2 . 3 ; 1,3-pentanediol, 2- 
methyl- (C6) BOi; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 

3.4- dimethyl- (C7) POi; 1,3-pentanediol, 3,4-dimethyl- (C7) n-B0 2 -4; 1,3- 
pentanediol, 3-methyl- (C6) (Me-Ej^); 1,3-pentanediol, 3-methyl- (C6) P^.3; 1,3- 
pentanediol, 3-methyl- (C6) BOj; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ej); 1,3- 
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pentanediol, 4,4-dimethyl- (C7) PO i; 1,3-pentanediol, 4,4-dimethyl- (C7) n-B0 2 ^; 
1,3-pentanediol, 4-methyl- (C6) (Me-E^); 1,3-pentanediol, 4-methyl- (C6) PO2.3; 

1.3- pentanediol, 4-methyl- (C6) BO]; 1,4-pentanediol, (C5) 2(Me-E!_ 2 ); 1,4- 
pentanediol (C5) P0 3 ^; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B0 2 _4; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-E^; 1,4-pentanediol, 2,3-dimethyl- (C7) 
PO i; 1,4-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) P0\; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4- 
pentanediol, 2-methyl- (C6) PO2.3; 1,4-pentanediol, 2-methyl- (C6) BO i; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-E^; 1,4-pentanediol, 3,3-dimethyl- (C7) PO^ 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B0 2 ^; 1,4-pentanediol. 3,4-dimethyl- (C7) 
(Me-EO; 1,4-pentanediol, 3,4-dimethyl- (C7) POj; 1,4-pentanediol, 3,4-dimethyl- 
(C7) n-BC^.4; 1,4-pentanediol, 3-methyl- (C6) 2(Me-E|_ 0 ); 1,4-pentanediol, 3- 
methyl- (C6) PC^.3; 1,4-pentanediol, 3-methyl- (C6) BOi; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-E 1 . 6 ); 1,4-pentanediol, 4-methyl- (C6) P0 2 . 3 ; 1,4-pentanediol, 
4-methyl- (C6) BOi; 1,5-pentanediol, (C5) (Me-E^jo); 1,5-pentanediol (C5) 2(Me- 
Ei); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) Ej_ 7 ; 1,5- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BOi_ 2 ; 

1.5- pentanediol, 2,3-dimethyl- (C7) E1.7; 1,5-pentanediol, 2,3-dimethyl- (C7) POi; 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BO!_ 2 ; 1,5-pentanediol, 2,4-dimethyl- (C7) 
E!_ 7 , 1,5-pentanediol, 2,4-dimethyl- (C7) POi; 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BOi_ 2 ; 1,5-pentanediol, 2-ethyl- (C7) E1.5; 1,5-pentanediol, 2-ethyl- (C7) n-BOj. 
2 ; 1,5-pentanediol, 2-methyl- (C6) (Me-E M ); 1,5-pentanediol, 2-methyl- (C6) P0 2 ; 
1,5-pentanediol, 3,3-dimethyl- (C7) E1.7; 1,5-pentanediol, 3,3-dimethyl- (C7) POj; 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BOi_ 2 ; 1,5-pentanediol, 3-methyl- (C6) (Me- 
Ei_4); 1,5-pentanediol, 3-methyl- (C6) PO2; 2,3-pentanediol, (C5) (Me-Ei. 3 ); 2,3- 
pentanediol, (C5) PO^ 2,3-pentanediol, 2-methyl- (C6) E|_7; 2,3-pentanediol, 2- 
methyl- (C6) POi; 2,3-pentanediol, 2-methyl- (C6) n-BOi_ 2 ; 2,3-pentanediol, 3- 
methyl- (C6) E1.7; 2,3-pentanediol, 3-methyl- (C6) POj; 2,3-pentanediol, 3-methyl- 
(C6) n-BOi_ 2 ; 2,3-pentanediol, 4-methyl- (C6) E1.7; 2,3-pentanediol, 4-methyl- 
(C6) POj; 2,3-pentanediol, 4-methyl- (C6) n-BOi_ 2 ; 2,4-pentanediol, (C5) 2(Me- 
Ei_4); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-Ei_4); 
2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me- 
Ej^); 2,4-pentanediol, 2,4-dimethyl- (C7) PO& 2,4-pentanediol, 2-methyl- (C7) 
(Me-E5. 10 ); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- 
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(C7) (Me-E M ); 2,4-pentanediol, 3,3-dimethyI- (C7) P0 2 ; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E 5 _ I0 ); 2,4-pentanediol, 3-methyl- (C6) P0 3 ; 

4 1,3-hexanedioI (C6) (Me-Ej.s); 1,3-hexanediol (C6) P0 2 ; 1,3- 
hexanediol (C6) BO i; 1,3-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,3-hexanediol. 2- 
methyl- (C7) PO i; 1,3-hexanediol, 2-methyl- (C7) n-BOj^; 1,3-hexanediol] 2- 
methyl- (C7) BO i; 1,3-hexanediol, 3-methyl- (C7) E 2 _ 9 ; 1,3-hexanediol, 3-methyl- 
(C7) PO i; 1,3-hexanediol, 3-methyl- (C7) n-BO^; 1,3-hexanediol, 4-methyl- (C7) 
E 2 . 9 ; 1,3-hexanediol, 4-methyl- (C7) POj; 1,3-hexanediol, 4-methyl- (C7) n-BO U3 , 
1,3-hexanediol, 5-methyI- (C7) E 2 _ 9 ; 1,3-hexanediol, 5-methyl- (C7) PO i; 1,3- 
hexanediol, S-methyl-^n-BO^; 1,4-hexanediol (C6) (Me-E,. 5 ); 1,4-hexanediol 
(C6) PC^; 1,4-hexanediol (C6) BO i; 1,4-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 2-methyl- (C7) PO i; 1,4-hexanediol, 2-methyl- (C7) n-BO^; 1,4- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 3-methyl- (C7) PO i; 1,4- 
hexanediol, 3-methyl- (C7) n-BO]. 3 ; 1,4-hexanediol, 4-methyl- (C7) E 2 _ 9 ; 1,4- 
hexanediol, 4-methyl- (C7) PO i; 1,4-hexanediol, 4-methyl- (C7) n-BO^; \,4- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 5-methyl- (C7) PO i; 1,4- 
hexanediol, 5-methyl- (C7) n-BO^; 1,5-hexanediol (C6) (Me-E^); 1.5-hexaned!oI 
(C6) PC^; 1,5-hexanediol (C6) BOj; 1,5-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 2-methyl- (C7) PO i; 1,5-hexanediol, 2-methyl- (C7) n-BO^; 1,5- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 3-methyl- (C7) PO i; 1,5- 
hexanediol. 3-methyl- (C7) n-BOi_ 3 ; 1,5-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-methyl- (C7) PO^ 1,5-hexanediol, 4-methyl- (C7) n-BOi_ 3 ; 1,5- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 5-methyl- (C7) PO^ 1,5- 
hexanediol, 5-methyl- (C7)n-BOi. 3 i 1,6-hexanediol (C6)(Me-E!. 2 ); 1,6-hexanediol 
(C6) POi_ 2 ; 1,6-hexanediol (C6) 11-BO4; 1,6-hexanediol, 2-methyl- (C7) Ej.s; 1,6- 
hexanediol, 2-methyl- (C7) n-BOi_ 2 ; 1,6-hexanediol, 3-methyl- (C7) E } . s , 1,6- 
hexanediol, 3-methyl- (C7) n-BO^; 2,3-hexanediol (C6) E1.5; 2,3-hexanediol (C6) 
n-BOi, 2,3-hexanediol (C6) BO]; 2,4-hexanediol (C6) (Me-E 3 . 8 ); 2,4-hexanediol 
(C6) PC^; 2,4-hexanediol, 2-methyl- (C7) <Me-Ei_ 2 ); 2,4-hexanediol 2-methyl- (C7) 
POi_ 2 , 2,4-hexanediol, 3-methyl- (C7) (Me-Ei_ 2 ); 2,4-hexanediol 3-methyl- (C7) 
POi_ 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E\. 2 ), 2,4-hexanediol 4-methyl- (C7) 
POi_ 2 , 2,4-hexanediol, 5-methyl- (C7) (Me-Ej_ 2 ); 2,4-hexanediol 5-methyl- (C7) 
VOl-2, 2,5-hexanediol (C6) (Me-E 3 . 8 ); 2,5-hexanediol (C6) P0 3 ; 2,5-hexanediol, 2- 
methyl- (C7) (Me-E^); 2,5-hexanediol 2-methyl- (C7) POj. 2 ; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ej. 2 ); 2,5-hexanediol 3-methyl- (C7) POi_ 2 ; 3,4-hexanediol (C6) 
EOl-5; 3,4-hexanediol (C6) n-BOi; 3,4-hexanediol (C6) BOi; 
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5. 1,3-heptanediol (C7) E1.7; 1,3-heptanediol (C7) POi; 1,3- 
heptanediol (C7) n-BOi_ 2 ; 1,4-heptanediol (C7) E^; 1,4-heptanediol (C7) POi; 
1,4-heptanediol (C7) n-BOi_ 2 ; 1,5-heptanediol (C7) Ej.y; 1,5-heptanediol (C7) 
POi; 1,5-heptanediol (C7) n-BOi^; 1,6-heptanediol (C7) E1.7; 1,6-heptanediol 
(C7) PO^ 1,6-heptanediol (C7) n-BO^; 1,7-heptanediol (C7) E^; 1,7- 
heptanediol (C7) n-BO i; 2,4-heptanediol (C7) E 3 . 10 ; 2,4-heptanediol (C7) (Me-Ej); 

2.4- heptanediol (C7) PO^ 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanediol (C7) E 3 . 10 , 

2.5- heptanediol (C7) (Me-E^; 2,5-heptanediol (C7) PO^ 2,5-heptanediol (C7) n- 
BO3; 2,6-heptanediol (C7) E3.10; 2,6-heptanediol (C7) (Me-Ej); 2,6-heptanedioI 
(C7) POi; 2,6-heptanediol (C7) n-B0 3 ; 3,5-heptanediol (C7) E 3 . 10 ; 3,5-heptanedioI 
(C7) (Me-Ei); 3,5-heptanediol (C7) POi; 3,5-heptanediol (C7) n-B0 3 ; 

6. 1,3-butanediol, 3 -methyl-2-isopropyl- (C8) POi; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) POi; 1,3-butanediol, 2,2-diethyI- (C8) E2-5; 2,4-hexanediol, 

2.3- dimethyl- (C8) E 2 _s; 2,4-hexanediol, 2,4-dimethyl- (C8) E2.5; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 -s; 2,4-hexanediol, 3,3-dimethyl- (C8) E2.5; 2,4-hexanediol, 

3.4- dtmethyl- (C8) E2.5; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 _5; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 _s; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 _5; 2,5-hexanediol, 2,4-dimethyl- (C8) E2.5; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 _ 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 .s; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 _s; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOi> 
2 ; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOi. 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BOi_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BO^; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi_ 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO!. 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi_ 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BOi_ 2 ; 
1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) n-BO]; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOi; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOi; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BOi; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOi; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOj; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOj; 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BOi; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOi; 2,4-hexanediol, 4-ethyl- (C8) n-BO t ; 2,4-heptanediol, 2- 
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methyl- (C8) n-BOi, 2,4-heptanedioI, 3-methyl- (C8) n-BO i; 2,4-heptanediol, 4- 
methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- (C8) n-BOj; 2,4-heptanediol, 6- 
methyl- (C8) n-BOi; 2,5-heptanediol, 2-methyl- (C8) n-BO!; 2,5-heptanediol, 3- 
methyl- (C8) n-BO]; 2,5-heptanediol, 4-methyl- (C8) n-BO i; 2,5-heptanediol, 5- 
methyl- (C8) n-BOi; 2,5-heptanediol, 6-methyl- (C8) n-BOi; 2,6-heptanediol, 2- 
methyl- (C8) n-BOi; 2,6-heptanediol, 3-methyl- (C8) n-BOi; 2,6-heptanediol, 4- 
methyl- (C8) n-BOi; 3,5-heptanediol, 2-methyl- (C8) n-BOj, 1,3-propanediol, 2- 
(1,2-dimethylpropyl)- (C8) E^; 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) E^, 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E^; 1,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E^; 1,3-pentanediol, 2,2,3-trimethyl- (C8) Ej_ 3 ; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) E^; 1,3-pentanediol, 2,4,4-trimethyl- (C8) Ej^; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E^; 1,4-pentanedioI, 2,2,3-trimethyl- (C8)Ei_ 3 ; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
El-3; 1,4-pentanediol, 2,3,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) E]. 3 ; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E]_ 3 ; 2,4-hexanedioI, 4-ethyl- (C8) 
^1-31 2,4-heptanediol, 2-methyl- (C8) E1.3; 2,4-heptanediol, 3-methyl- (C8) Ei_ 3 ; 
2,4-heptanediol, 4-methyl- (C8) E1.3; 2,4-heptanediol, 5-methyl- (C8) E1.3; 2,4- 
heptanediol, 6-methyl- (C8) E1.3; 2,5-heptanediol, 2-methyl- (C8) E1.3; 2,5- 
heptanediol, 3-methyl- (C8) Ejj; 2,5-heptanediol, 4-methyl- (C8) Ejj; 2,5- 
heptanediol, 5-methyl- (C8) Ejj; 2,5-heptanediol, 6-methyl- (C8) E1.3; 2,6- 
heptanediol, 2-methyl- (C8) E1.3; 2,6-heptanediol, 3-methyl- (C8) Ei_ 3 ; 2,6- 
heptanediol, 4-methyl- (C8) E1.3; and/or 3,5-heptanediol, 2-methyl- (C8) E1.3; and 

7. mixtures thereof; 
DC. aromatic diols including: 1 -phenyl- 1,2-ethanediol; l-phenyl-l,2-propanediol; 
2-phenyl- 1,2-propanediol; 3-phenyl- 1 ,2-propanediol; I -<3-methylphenyl)- 1 ,3- 
propanediol; l-(4-methylphenyl)- 1,3-propanediol; 2-methyl-l-phenyl-l,3- 
propanediol; l-phenyl-l,3-butanediol; 3-phenyl- 1,3-butanediol; l-phenyl-1,4- 
butanediol, 2-phenyl- 1,4-butanediol; and/or l-phenyl-2,3-butanediol; 
X. principal solvents which are homologs, or analogs, of the above structures 
where one, or more, CH2 groups are added while, for each CH2 group added, two 
hydrogen atoms are removed from adjacent carbon atoms in the molecule to form 
one carbon-carbon double bond, thus holding the number of hydrogen atoms in the 
molecule constant, including the following: 

1,3-Propanediol, 2,2-di-2-propenyl-; 1,3-Propanediol, 2-(l-pentenyl)-, 1,3- 
Propanediol, 2-<2-methyl-2-propenyl)-2-(2-propenyl)-; 1,3-Propanediol, 2-(3-methyl- 

1- butenyl)-; 1,3-Propanediol, 2-<4-pentenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-methyI- 

2- propenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-propenyl)-; 1,3-Propanediol, 2-methyl-2- 
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(3-methyl-3-butenyI>; 1,3-Butanediol, 2,2-diallyl-; 1,3-Butanediol, 2-(l-ethyl-l- 
propenyl)-; 1,3-Butanediol, 2-(2-butenyl>2-methyI-; 1,3-Butanediol, 2 -(3 -met hy 1-2- 
butenyl)-, 1,3-Butanediol, 2-ethyl-2-{2-propenyl)-; 1,3-Butanediol, 2-methyl-2-(l- 
methyl-2-propenyl)-; 1,4-Butanediol, 2,3-bis(l-methylethylidene)-; 1,4-ButanedioI, 
2-(3-methyl-2-butenyl)-3-methylene-; 2-Butene-l,4-diol, 2-(l,I-dimethylpropyl)-; 2- 
Butene-l,4-dioI, 2-(l-methylpropyl)-; 2-Butene-l,4-diol, 2-butyl-; 1,3-Pentanediol, 
2-ethenyl-3-ethyl-; 1,3-Pentanediol, 2-ethenyl-4,4-dimethyl-, 1,4-Pentanediol, 3- 
methyl-2-(2-propenyl)-; 1,5-Pentanediol, 2-(l-propenyl>; 1,5-Pentanediol, 2-(2- 
propenyl)-; 1,5-Pentanediol, 2-ethylidene-3 -methyl-; 1,5-Pentanediol, 2-propylidene-; 
2,4-Pentanediol, 3-ethylidene-2,4-dimethyl-; 4-Pentene-l,3-diol, 2-(l, 1- 
dimethylethyl)-; 4-Pentene-l,3-diol, 2-ethyl-2,3-dimethyl-, 1,4-HexanedioI, 4-ethyl- 
2-methylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyl-; l,5-Hexadiene-3,4-diol, 5- 
ethyl-3 -methyl-, 1,5-Hexanediol, 2-(l-methylethenyl)-; 1,6-Hexanediol, 2-ethenyl-; 1- 
Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-diol 5,5-dimethyl-; 2-Hexene-l,5- 
diol, 4-ethenyl-2,5-dimethyl-; 3-Hexene-l,6-dioI, 2-ethenyl-2,5-dimethyl-; 3-Hexene- 
1,6-diol, 2-ethyi-, 3-Hexene-i,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 2,5- 
dimethyl-; 4-Hexene-2,3-dioI, 3,4-dimethyl-; 5-Hexene-l,3-diol, 3-<2-propenyl)-; 5- 
Hexene-2,3-diol, 2,3-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3- 
diol, 3,5-dimethyl-; 5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyl-; 1,4-HeptanedioI, 6- 
methyl*5.methylene-; l,5-Heptadiene-3,4-diol, 2,3-dimethyl-; l,5-Heptadiene-3,4- 
diol, 2,5-dimethyl-; l,5-Heptadiene-3,4-diol, 3,5-dimethyl-; 1,7-Heptanediol, 2,6- 
bis(methylene)-; 1,7-Heptanediol, 4-methylene-; l-Heptene-3,5-diol, 2,4-dimethyl-, 
l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5-diol, 3-ethenyI-5-methyl; 1 - 
Heptene-3,5-diol, 6,6-dimethyl-; 2,4-Heptadiene-2,6-dioI, 4,6-dimethyl-; 2,5- 
Heptadiene-l,7-diol, 4,4-dimethyl-, 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,5-diol, 5-ethyl-; 2-Heptene-l,7-diol T 2- 
methyl-; 3-Heptenc-l,5-diol, 4,6-dimethyl-; 3-Heptene-l,7-diol, 3-methyl-6- 
methylene-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 3-Heptene-2,5-dioI, 2,5-dimethyl-; 3- 
Heptene-2,6-diol, 2,6-dimethyl-; 3-Heptene-2,6-diol, 4,6-dimethyl-; 5-Heptene-l,3- 
diol, 2,4-dimethyl-; S-Heptene-l,3-diol, 3,6-dimethyl-; 5-Heptene-l,4-diol, 2,6- 
dimethyl-; 5-Heptene-l,4-diol, 3,6-dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyl-; 6- 
Heptene-l,3-diol, 2,2-dimethyl-; 6-Heptene-l,4-diol, 4-(2-propenyl)-; 6-Heptene- 
1,4-diol, 5,6-dimethyl-; 6-Heptene-l,5-diol, 2,4-dimethyl-; 6-Heptene-l,5-diol, 2- 
ethylidene-6-methyl-; 6-Heptene-2,4-diol, 4-(2-propenyI)-; 6-Heptene-2,4-dtoI, 5,5- 
dimethyl-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-2,5-diol, 5-ethenyl-4- 
methyl-; 1,3-Octanediol, 2-methylene-; l,6-Octadiene-3,5-diol, 2,6-dimethyl-; 1,6- 
Octadiene-3,5-diol, 3,7-dimethyl-; l,7-Octadiene-3,6-diol, 2,6-dimethyl-; 1,7- 
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Octadiene-3,6-diol, 2,7-dimethyl-; l,7-Octadiene-3,6-diol, 3,6-dimethyi-; 1-Octene- 

3.6- diol, 3-ethenyl-; 2,4,6-Octatriene-l,8-diol, 2,7-dimethyl-; 2,4-Octadiene-l,7-dioI, 

3.7- dimethyl-; 2,5-Octadiene-l,7-diol, 2,6-dimethyl-; 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-; 2,6-Octadiene-l,4-diol, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-dioI, 
2-methyl-; 2,7-Octadiene-l,4-diol, 3,7-dimethyl-; 2,7-Octadiene-l,5-diol, 2,6- 
dimethyl-; 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-Hydroxylinalool); 2,7-Octadiene- 

1.6- diol t 2,7-dimethyl-; 2-Octene-l,4-diol; 2-Octene-l,7-diol; 2-Octene-l,7-diol, 2- 
methyl-6-methylene-; 3,5-Octadiene-l,7-diol, 3,7-dimethyl-; 3,5-Octadiene-2,7-diol, 

2.7- dimethyl-; 3,5-Octanediol, 4-methylene-; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-; 
3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-dioI, 2,6-dimethyl-; 3- 
Octene-l,5-diol, 4-methyl-; 3-Octene-l,5-diol, 5-methyl-; 4,6-Octadiene-t,3-diol, 
2,2-dimethyl-; 4,7-Octadiene-2,3-diol, 2,6-dimethyl-; 4,7-Octadiene-2,6-diol, 2,6- 
dimethyl-; 4-Octene-l,6-diol, 7-methyl-; 2,7-bis(methylene)-; 2-methylene-; 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl-; 5,7-Octadiene-l,4-dioI, 7-methyl-; 5-Octene-l,3- 
diol; 6-Octene-l,3-diol, 7-methyl-; 6-Octene-l,4-diol, 7-methyl-; 6-Octene-l,5-diol; 

6- 006^-1,5-^01, 7-methyl-; 6-Octene-3,5-diol, 2-methyl-, 6-Octene-3,5-diol, 4- 
methyl-; 7-Octene-I,3-diol, 2-methyl-; 7-Octene-I,3-diol, 4-methyl-; 7-Octene-l,3- 
diol, 7-methyl-; 7-Octene-l,5-diol; 7-Octene-l,6-diol, 7-Octene-l,6-diol, 5-methyl-; 

7- Octene-2,4-diol, 2-methyl-6-methylene-; 7-Octene-2,5-diol, 7-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; l-Nonene-3,5-dioI; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6- 
Nonadiene-l,3-diol, 8-methyI-; 4-Nonene-2,8-diol; 6,8-Nonadiene-i,5-diol; 7- 
Nonene-2,4-diol; 8-Nonene-2,4-diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol, 
and/or l,9-Decadiene-4,6-diol, and 

XI. mixtures thereof; 

C. optionally, but preferably, an effective amount, sufficient to improve clarity, 

of low molecular weight water soluble solvents like ethanol, isopropanol, propylene 

glycol, 1,3-propanediol, propylene carbonate, etc., said water soluble solvents being 

at a level that will not form clear compositions by themselves; 

D optionally, but preferably, an effective amount to improve clarity, of water 

soluble calcium and/or magnesium salt, preferably chloride; and 

E the balance being water. 

Preferably, when the fabric softener active is one in which R is hydrogen, or 
hydroxy alkyl, and especially when the Y group is an amido group, the solvent is not 
a mono-ol, especially t-butanol, or 2-methyl-pentanedioh 

Preferably, the compositions herein are aqueous, translucent or clear, 
preferably clear, compositions containing from about 3% to about 95%, preferably 
from about 5% to about 80%, more preferably from about 15% to about 70%, and 
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even more preferably from about 40% to about 60%, water and from about 3% to 
about 40%, preferably from about 10% to about 35%, more preferably from about 
12% to about 25%, and even more preferably from about 14% to about 20%, of the 
above principal alcohol solvent B. These preferred products (compositions) are not 
translucent or clear without principal solvent B. The amount of principal solvent B. 
required to make the compositions translucent or clear is preferably more than 50%, 
more preferably more than about 60%, and even more preferably more than about 
75%, of the total organic solvent present. 

The principal solvents are desirably kept to the lowest levels that provide 
acceptable stability/clarity in the present compositions. The presence of water exerts 
an important effect on the need for the principal solvents to achieve clarity of these 
compositions. The higher the water content, the higher the principal solvent level 
(relative to the softener level) is needed to attain product clarity. Inversely, the less 
the water content, the less principal solvent (relative to the softener) is needed. 
Thus, at low water levels of from about 5% to about 15%, the softener active-to- 
principal solvent weight ratio is preferably from about 55:45 to about 85:15, more 
preferably from about 60:40 to about 80:20. At water levels of from about 15% to 
about 70%, the softener active-to-principal solvent weight ratio is preferably from 
about 45:55 to about 70:30, more preferably from about 55:45 to about 70:30. But 
at high water levels of from about 70% to about 80%, the softener active-to-principal 
solvent weight ratio is preferably from about 30:70 to about 55:45, more preferably 
from about 35:65 to about 45:55. At higher water levels, the softener to principal 
solvent ratios should be even higher. 

Some of the above solvents are new compounds and/or mixtures of 
compounds, as discussed hereinafter. 

The pH of the compositions should be from about 1 to about 7, preferably 
from about 1.5 to about 5, more preferably from about 2 to about 3.5. 

DETAILED DESCRIPTION OF THE INVENTION 
I FABRIC SOFTENING ACTIVE 

The present invention contains as an essential component from about 2% to about 
80%, preferably from about 13% to about 75%, more preferably from about 17% to 
about 70%, and even more preferably from about 19% to about 65% by weight of 
the composition, of a fabric softener active selected from the compounds identified 
hereinafter, and mixtures thereof 

(A) Di ester Quaternary Ammonium Fabric Softening Active 
Compound (PEQA) 
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(1) The first type of DEQA preferably comprises, as the principal active, 
compounds of the formula 



(R)4^-N( + )-[(CH 2 ) n -Y.R 1 l m 



f<-> 



(1) 



wherein: each R substituent is H or a short chain Ci-C 6 , preferably C1-C3 alkyl or 
hydroxyalkyl group, e.g., methyl (most preferred), ethyl, propyl, hydroxyethyl, and 
the like, benzyl or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4, 
preferably 2; each Y is -0-<0)C-, -(R)N-(0)C-, -C(0)-N(R)-, or -C(0)-0-, 
preferably -0(0)C-, but not -OC(0)0-; the sum of carbons in each R 1 , plus one 
when Y is -0-(0)C- or -(R)N-(0)C-, is C 6 -C 2 2> preferably C 14 -C 2 o, but no more 
than one YR 1 sum being less than about 12 and then the other YR 1 sum is at least 
about 16, with each R 1 bring a long chain C 8 -C 2 2 (or C 7 ^2l)Mrocart>yl, or 
substituted hydrocartyl substituent, preferably C 10 -C20 (or C9-C19) alkyl or 
alkenyl, most preferably C 12 -Ci 8 (or C n ^ l7 ) alkyl or alkenyl, and where, when 
said sum of carbons is Ci 6 -Cj 8 and R* is a straight chain alkyl or alkenyl group, the 
Iodine Value (hereinafter referred to as TV) of the parent fatty acid of this R 1 group 
is preferably from about 20 to about 140, more preferably from about 50 to about 
130, and most preferably from about 70 to about 115. (As used herein, the Iodine 
Value of a "parent" fatty acid, or "corresponding" fetty acid, is used to define a level 
of unsaturation for an R 1 group that is the same as the level of unsaturation that 
would be present in a fetty acid containing the same R 1 group.) 

The counterion, X^~) above, can be any softener-compatible anion, preferably 
the anion of a strong acid, for example, chloride, bromide, methylsulfate, ethylsulfate, 
sulfate, nitrate and the like, more preferably chloride. The anion can also, but less 
preferably, cany a double charge in which case X^*) represents half a group 

Preferred biodegradable quaternary ammonium fabric softening compounds 
can contain the group -(O)CR 1 which is derived from unsaturated, and 
polyunsaturated, fetty acids, e.g., oleic acid, and/or partially hydrogenated fetty acids, 
derived from vegetable oils and/or partially hydrogenated vegetable oils, such as, 
canola oil, safflower oil, peanut oil, sunflower oil, corn oil, soybean oil, tall oil, rice 
bran oil, etc. N n-limiting examples of DEQAs prepared from preferred fetty acids 
have the following approximate distributi ns: 

Fatty Acyl Group 

DEQA* DEQA 2 DEQA 3 DEQA 4 DEQA 5 
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C12 
CI4 
CI6 
C18 
CM: I 
C16:l 
C18:l 
CI8.2 
C18:3 
C20:l 
C20 and up 
Unknowns 
Total 



TPU 



trace 

3 

4 

0 

3 

11 

74 

4 

0 

0 

0 

0 

99 



IV 86-90 
cis/trans(C18:l) 20-30 
4 



trace 

3 

4 

0 

3 

7 

73 

8 

1 

0 

0 

0 

99 

88-95 
20-30 
9 



0 


0 


0 


0 


0 


0 


5 


5 


5 


5 


6 


6 


0 


0 


0 


0 


0 


3 


71 


68 


67 


8 


11 


11 


1 


2 


2 


2 


2 


2 


2 


0 


0 


6 


6 


7 


100 


100 


102 


99 


100 


95 


4 


5 


5 


10 


13 


13 



of & "y acids, and mixtures of DEQAs that are derived from different 
&tty acds can be used, and are preferred. Nonlimiting exampies of DEQA's that can 
be blended, to form DEQA's of this invention are as follows 



Fattv Acyl Group 
C14 
C16 
C18 
C14:l 
C16:1 
C18:l 
C18:2 
C183 
Unknowns 
Total 

IV 

cis/trans (C18.I) 
TPU 



deoaIQ 

0 

11 

4 

0 

1 

27 
50 
7 
0 

100 



DEOA ll 

I 

25 

20 

0 

0 

45 

6 

0 

3 

100 



125-138 56 
Not Available 7 
57 6 



frr™ . D f^ 10 u *! PrCpared fr ° m * *° y bean fattv acid > ^ D EQA 11 is prepared 
from a shghtiyhydrogenated tallow fetty acid. F P 

Also optionaUy, but preferably, Rl groups can comprise branched chains e g 
from isostearic acid, for at least part of the Rl groups. The total of active 
represented by the branched chain groups, when they are present, is typically from 
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^ '* •»*-■ *,•/., prefenlbly ^ ^ ]0% (o ^ 

from about 20% to about 50%. y 



Fatty Acyl Group DEQA12 DEOaI I dEOA" 

Isomyristic acid _ U2~ ~ 

Myristicacid 7_n 0 5-i _ 

Isopalmitic acid 6-7 6-7 1.3 

Palmitic acid 4.5 g_y 

tostearicacid 70-76 80-82 60-66 

Stcancacid - 2 . 3 g . 1Q 

Isoleicaad _ , 

Oleic acid j.] 7 



IV 



6- 12 

7- 12 



isost^cadds 2 " DEQAH PrCpared fr0m different commercially available 

, m J** more DEQAH are those that are prepared as a single DEQA 

from b ends of all the different fatty acids that are represented (total fatty al blend) 
- *m from blends of mixtures of separate finished DEQA, that are prepared 
from different portions of the total fatty acid blend 

™£2« ^ t0 ,0O,/O • Preferab,y fr ° m *°« 55% t0 *~ 950/ - 
F«M» from about 60% to about 90%, and that the total level of active containing 

polyunsaturated fatty acyl groups (TPU) be from about 3% to about 30%, preferably 
from about 5% to about 25%, more preferably from about .0% to about 18% The 
TZ7 T T 0" th ! UnSatUrated ** W » "-lly important, with the 

lei ^ , 0 8 11 t0 *°* SO i > thC minimum "** Preferably at 
least 3:1, ami more preferably from about 4:1 to about 20.1. (As used herein, the 
percent of softener active" containing a given Rl group is the same as the 
percentage of that same Rl group is t0 the total Rl groups used to form all of the 
softener actives.) 

The unsaturated, including the preferred polyunsaturated, fatty acyl groups 
dossed hereinbefore and hereinafter, surprisingly provide effective softening but 
also prov.de better rewetting characteristics, g od antistatic characteristics ' and 
especially, superior recovery after freezing and thawing 

The highly unsaturated materials are also easier to formulate into concentrated 
prenuxes that maintain their low vise sity and are therefore easier to process, eg 
pump, mixing, etc. These highly unsaturated materials with only the low amount of 
solvent that normally is associated with such materials, i.e., from about 5% to about 
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20%, preferably from about 8% to about 25%, more preferably from about 10% to 
about 20%, weight of the total softener/solvent mixture, are also easier to formulate 
into concentrated, stable compositions of the present invention, even at ambient 
temperatures. This ability to process the actives at low temperatures is especially 
important for the polyunsaturated groups, since it minimizes degradation 
Add,t,onal protection against degradation can be provided when the compounds and 
softener compositions contain effective antioxidants, chelants, and/or reducing 
agents, as disclosed hereinafter. 

The present invention can contain medium-chain biodegradable quaternary 
ammonmm fabric softening compound, DEQA, as a preferred component, having the 
above formula (1) and/or formula (2), below, wherein: 

each Y is -0-(0)C-, -(R)N-(0)C-, -C(0)-N(R)-, or -C(0)-0-, preferably -O- 

m is 2 or 3, preferably 2; 
each n is 1 to 4, preferably 2; 

each R substituent is H or a C^-Cfi alkyl, preferably a methyl, ethyl, propyl, 
benzyl groups or mixtures thereof, more preferably a C r C 3 alkyl group; 
each Rl, or YR* hydrophobic group is a saturated, C 8 -C 14 preferably a C 12 . 
14 hydrocarbyl, or substituted hydrocarbyl substituent (the IV is preferably^ 
about 10 or less, more preferably less than about 5), [The sum of the carbons 
in the hydrophobic group is the number of carbon atoms in the Rl group, or in 
the YRl group when Y is -0-(0)C- or -<R)N-(0)C-.] and the counterion, X", 
is the same as above. Preferably X" does not include phosphate salts. 
The saturated C 8 -C 14 fatty acyl groups can be pure derivatives or can be 
mixed chain! engths. 

Suitable fatty acid sources for said fatty acyl groups are coco, lauric, caprylic, 
and capric acids. 

For C12-C14 (or C u -C u ) hydrocarbyl groups, the groups are preferably 
saturated, e.g., the TV is preferably less than about 10, preferably less than about 5. 

It will be understood that substituents R and R 1 can optionally be substituted 
with various groups such as alkoxyl or hydroxyl groups, and can be straight, or 
branched so long as the R 1 groups maintain their basically hydrophobic character. 
The preferred compounds can be considered to be biodegradable diester variations of 
ditaUow dimethyl ammonium chloride (hereinafter referred to as "DTDMAC"), which 
is a widely used fabric softener. 

A preferred long chain DEQA is the DEQA prepared from sources containing 
high levels of polyunsaturation, i.e., N,N-di(acyl-oxyethyl)-N,N-dimethyl ammonium 
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cWonde where the acyl is derived from fatty ^ containing mBdm 
polyynsatu^on, e.g., mixtures of tallow fatty acids and soybean fatty acids 

wTch ^ DEQA " ^ ^ (n0minaUy) VEQA, i.e., DEQA in 

which N.N-d.foleoy^xyethvD-N.N-dimethyl ammonium chloride is the major 
mgredient. Preferred sources of fatty acids for such DEQAs are vegetable oL 
and/or partially hydrogenated vegetable oUs, with high contents of unsaturated e g ' 

IZuTZ ?Tef T- ^ ° EQAS « DE <* ^"ved from 

cocoa* fatty aads), , e ., N.N-diCcoco^yl-oxyethy^N.N-dimethyl ammonium 
chlond,, exempli hereinafter as DEQA 6 , and N,N-di(lauroyl-oxyethyl>N N- 
dunethyl ammonium chloride. y«nyy-«,w 

» „ r ^"f ^ Whe " ^ diCSter " Spedficd - U 6811 " dude th « "onoester that 
ZT , ^ ^ 16851 ab ° Ut 80% ° f tKC ° EQA " " the diester for ™- » d 

,n, ana, tor formula 1., m is 2. The corresponding diamide and/or mixed 
ester^ude can also include the active with one long chain hydrophobic group, e g , 

e 7 wlT I' ' N(R)H ' ° r **** 10 the «* Closure, 

e g., levels, for the monoester actives is also applicable to the monoamide actives 
For softemng, under nortow detergent carryover laundry conditions the percentage 
of monoester should be as low as possible, preferably no more than about 5% 
However, under high, anionic detergent surfactant or detergent builder carry-over 
condmons. some monoester can be preferred. The overall ratios of diester to 
monoester are from about 100:1 to about 2:1, preferably from about 50:1 to about 
5:1 more preferably from about 13:1 to about 8.1. Under high detergent carry-over 
condmons, the di/monoester ratio is preferably about 11:1. The level of monoester 
present can be controlled in manufacturing the DEQA. 

The above compounds, used as the biodegradable quaternized ester-amine 
softemng material in the practice of this invention, can be prepared using standard 
react™ chemistry. In one synthesis of a di-ester variation of DTDMAC, an amine of 
the formula RN(CH 2 CH 2 OH) 2 where R is e.g., alkyl, is esterified at both hydroxy! 
groups with an acid chloride of the formula RlC(0)Cl, to form an amine which can 
be made cationic by acidification (one R is H) to be one type of softener, or then 
quatermzed with an alkyl halide, RX, to yield the desired reaction product (wherein 
R and R areas defined hereinbefore). However, it will be appreciated by those 
skilled in the chemical arts that this reaction sequence allows a broad selection of 
agents t be prepared. 

Yet another DEQA softener active that is suitable for the formulation of the 
concentrated, clear liquid fabric softener compositions of the present invention has 
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one R group is a hydroxyefcy, ^ * J^* ^ 
(2) The second type of DEQA active has the genera) formula: 



l 



R 3 N(+)CH2CH 

^ CH 2Y R1 



] 



X 



(-) 



(2) 



c^T 7 h 7\ ^ ^ ** hBVC thC ~ — - before. Such 
compounds include those having the formula: 

[CH 3 ] 3 N( + )[CH 2 CH(CH 2 0(0)CRl)O(0)CR 1 ] cK-) 

where each R is a methyl or ethyl group and preferably each R l is m the range of 
C,5 to C 19 . Degrees of branching and substitution can be present in the alky, or 

T !LT S **" ^ m *• m ° ,eCU,e « the same as in DEQA (,)7ove 
As used herem, when the diester is specified, it can include the monoester that is 
present. The amount of monoester that can be present is the same as in DEQA (I) 
An example of a preferred DEQA of formula (2) is the -propyl" ester quaternary 
ammomum fabric softener active having the formula U-diCacyloxy)! 
^ethylammoniopropane chloride, wherein the acyl group is the same as that of 
L>fcQA->, exemplified hereinafter as DEQA 9 . 

J 1 ** ^ of agents and general methods of making them are disclosed in 
U.S. Pat. No. 4,137, IS* Naik et a.., issued Jan. 30, 1979, which is incorporated 
herein by reference.. 

In preferred softener actives (1) and (2), each Rl is a hydrocarbyl or 
substituted hydrocarbyl, group, preferably, alkyl, monounsaturated alkenyl 'and 
polyunsaturated alkenyl groups, with the softener active containing polyunsaturated 
alkenyl groups being at least about 3%, preferably at least ab ut 5%, more preferably 
at least about 10%, and even more preferably at least about 15%, by weight of the 
total softener active present; the actives preferably containing mixtures of Rl groups 
especalry within the individual molecules, and also, optionally, but preferably, the 
saturated Rl groups comprising branched chains, e.g., from isostearic acid, for at 
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least part of the saturated Rl groups, the total of active represented by the branched 
chain groups preferably being from about 1% to about 90%, preferably from about 
10% to about 70%, more preferably from about 20% to about 50% The 
DEQAs herein can contain a low level of fatty acid, which can be from unreacted 
starung material used to form the DEQA and/or as a by-product of any partial 
degradafon (hydrolysis) of the softener active in the finished composition It is 
preferred that the level of free fatty acid be low, preferably below about 10% and 
more preferably below about 5%, by weight of the softener active 
11 PRIWCTPAT. S QLVENT SVSTTM 

The compositions of the present invention comprise less than about 40% 
preferably from about 10% to about 35%, more preferably from about 12% to about 
25 /., and even more preferably from about 14% to about 20%, of the principal 
so vent, by weight of the composition. Said principal solvent is selected to minimize 
solvent odor impact in the composition and to provide a low viscosity to the final 
compo^on. For example, isopropyl alcohol is not very effective and has a strong 
odor. n-Propyl alcohol is more effective, but also has a distinct odor. Several butyl 
alcohols also have odors but can be used for effective clarity/stability, especially 
when used as part of a principal solvent system to rrunimize their odor. The alcohols 
are also selected for optimum low temperature stability, that is they are able to form 
compositions that are liquid with acceptable low viscosities and translucent 
preferably clear, down to about 40T (about 4.4"C) and are able to recover after 
storage down to about 20T (about 6.7°C). 

The suitability of any principal solvent for the formulation of the liquid 
concentrated, preferably clear, fabric softener compositions herein with the requisite 
stabdity » surprisingly selective. Suitable solvents can be selected based upon their 
octroi/water partition coefficient (P). Octanol/water partition coefficient of a 
pnncmal solvent is the ratio between its equilibrium concentration in octanol and in 
water. The partition coefficients of the principal solvent ingredients of this invention 
are conveniently given in the form of their logarithm to the base 10, logP. 

The logP of many ingredients has been reported; for example, the Pomona92 
database, available from Daylight Chemical Information Systems, Inc. (Daylight 
CIS), Irvine, California, contains many, along with citations to the original literature. 
H wever, the 1 gP values are most conveniently calculated by the "CLOGP" 
program, also available from Daylight CIS. This program also lists experimental 
logP values when they are available in the Pomona92 database. The "calculated 
logP" (ClogP) is determined by the fragment approach of Hansch and Leo (cf, A. 
Leo, in Comprehensive Medicinal Chemistry, Vol. 4, C. Hansen, P. G. Sammens, J 
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B. Tayter and C. A. Ramsden, Eds., p. 295, Pergamon Press, 1990, incorporated 
herein by reference). The fragment approach is based on the chemical structure of 
each ingredumt, and takes into account the numbers and types of atoms, the atom 
connecmaty, and chemical bonding. The ClogP values, which are the most reliable 
and widely used estimates for this physicochemical property, are preferably used 
mstead of the experimental logP values in the selection of the principal solvent 
mgred,ents which are useful in the present invention. Other methods that can be used 
to compute ClogP include, e.g., Crippen's fragmentation method as disclosed in J 
Chem. Inf Comput. Sci., 27, 21 (1987); V.swanadhan's fragmentation method as 
discose m J. Chem. Inf. Comput. Sci., 29, ,63 (1989); and Broto's method as 
disclosed in Eur. J. Med. Chem. - Chim. Theor., 19, 71 (1984). 

The principal solvents herein are selected from those having a ClogP of from 
about 0.15 to about 0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, said principal solvent preferably being 
asvmmetnc, and preferably having a melting, or solidification, point that allows it to 
be liquid at, or near room temperature. Solvents that have a low molecular weight 
and are biodegradable are also desirable for some purposes. The more asymmetric 
solvents appear to be very desirable, whereas the highly symmetrical solvents, having 
* center of symmetry, such as 1,7-heptanediol, or 14- 
b^hydroxymethyDcyclohexane, appear to be unable to provide the essentially clear 
composmons when used alone, even though their ClogP values fall in the preferred 
range. One can select the most suitable principal solvent by deterrnining whether a 
composrtion containing about 27% di^leyoyloxyethy^imethylammonium chloride 
about 16-20% of principal solvent, and about 4-6% ethanol remains clear during 
storage at about 40°F (about 4.4°C) and recovers from being frozen at about 0°F 
(about -18°C). 

The most preferred principal solvents can be identified by the appearance of 
the freeze-dried dilute treatment compositions used to treat fabrics. These dilute 
compositions appear to have dispersions of fabric softener that exhibit a more uni- 
lamellar appearance than conventional fabric softener compositions. The closer to 
urn-lamellar the appearance, the better the compositions seem to perform. These 
compositions provide surprisingly good fabric softening as compared to similar 
compositions prepared in the conventional way with the same fabric softener active 
The compositions also inherently provide improved perfume deposition as compared 
to conventional fabric softening compositions, especially when the perfume is added 
to the compositions at, or near, room temperature. 
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Operable principal solvents are listed below under various listings, e.g., 
aliphatic and/or alicyclic diols with a given number of caibon atoms; monols; 
derivatives of glycerine; alkoxylates of diols; and mixtures of all of the above. The 
preferred principal solvents are in italics and the most preferred principal solvents are 
in bold type. The reference numbers are the Chemical Abstracts Service Registry 
numbers (CAS No.) for those compounds that have such a number. Novel 
compounds have a method identified, described hereinafter, that can be used to 
prepare the compounds. Some inoperable principal solvents are also listed below for 
comparison purposes. The inoperable principal solvents, however, can be used in 
mixtures with operable principal solvents Operable principal solvents can be used to 
make concentrated fabric softener compositions that meet the stability/clarity 
requirements set forth herein. 

Many diol principal solvents that have the same chemical formula can exist as 
many stereoisomers and/or optical isomers. Each isomer is normally assigned with a 
different CAS No. For examples, different isomers of 4-methyl-2,3-hexanedioI are 
assigned to at least the following CAS Nos: 146452-51-9; 146452-50-8; 146452-49- 
5; 146452-48-4; 123807-34-1; 123807-33-0; 123807-32-9; and 123807-31-8. 

In the following listings, for simplicity, each chemical formula is listed with 
only one CAS No. This disclosure is only for exemplification and is sufficient to 
allow the practice of the invention The disclosure is not limiting. Therefore, it is 
understood that other isomers with other CAS Nos, and their mixtures, are also 
included By the same token, when a CAS No. represents a molecule which contains 
some particular isotopes, e.g., deuterium, tritium, carbon-13, etc., it is understood 
that materials which contain naturally distributed isotopes are also included, and vice 
versa. 

TABLE I 

MONO-OLS 

CAS No 

fh-propanol 71-23-8 

CAS No. 

2-buUnol 15892-23-6 
2-methyl-2-propanol 75-65-0 

Inoperable Is mfy 

2-methyl-l-pr panol 78-83-1 
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TABLE n 
C6 DIOLS 

CAS No. 

76-09-5 

66553-15-9 
59562-82-2 
7795-80-4 
63521-37-9 
7795-79-1 
617-30-1 
922-17-8 

66553-16-0 
20667-05-4 
159623-53-7 
72110-08-8 
6920-22-5 

Inoperab le Isomer* 

1,3-propanedioI, 2-ethyl-2-methyI- 
1,3-propanediol, 2-isopropyl- 
1,3-propanedioI, 2-propyl- 
1,3-butanediol, 2,2-dimethyl- 
1,3-butanediol, 2,3-dimethyl- 

1.3- butanediol, 2-ethyl- 

1.4- butanedioI, 2,2-dimethyl- 
1,4-butanediol, 2,3-dimethyl- 
1,4-butanedioI, 2-cthyl- 
1,3-pentanediol, 2-methyl- 
1,3-pentanedioI, 3-methyl- 

1.3- pentanedioI, 4-methyI- 

1.4- pentanediol, 2-mcthyl- 
1,4-pentanediol, 3-methyl- 

1.4- pentanediol, 4-methyl- 

1.5- pentanediol, 2-methyI- 

1.5- pentanedioI, 3-methyl- 
2,4-pentanediol, 2-methyl- 
2,4-pentanedioI, 3-methyl- 

1.3- hexanediol 

1.4- hexanedtol 
l»5-hexanediol 

1.6- hexanedi 1 



Operable Tcnm^ 

2,3-butanediol, 2,3-dimethyl- 

l2-butamdiol 9 2 f 3-dimethyl~ 

1.2- butanediol, 3,3-dimethyl- 

2.3- pentanedioI, 2-methyl- 
2 f 3-pentanediol t 3-methyl- 
2,3-pentanediol, 4-methyl- 

2.3- hexanediol 

3.4- hexanediol 

1,2-butanedioI, 2-ethyI- 
l*2-penUnedioI, 2-methyI- 
l*2-pentanedioI, 3-methyl- 
1,2-pentanediol, 4-methyl- 
1,2-heunedioI 
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2.4- hexanedioI 

2.5- hexanediol 



TABLE in 
C7 DIOLS 



Operable Itnm>r« 

1,3-propanediol, 2-butyl- 
1,3-propanediol, 2,2-diethyl- 
1,3-propanediol, 2-(l-methyipropyl)- 
1,3-propanedioI, 2-(2-methylpropyl)- 

1.3- propanediol, 2-methyI-2-propyl- 
1,2-butanediol, 2,3,3-trimethyl- 

1.4- butanediol, 2-ethyI-2-methyI- 
1,4-butanediol, 2-ethyI-3-methyl- 
1,4-butanediol, 2-propyI- 

1.4- butanedioI, 2-isopropyl- 

1.5- pentanedioI, 2,2-dimethyl- 
1,5-pentanediol, 2,3-dimethyl- 
1,5-pentanediol, 2,4-dimethyI- 
1,5-pentanediol, 3,3-dimethyl- 
2,3-pentanediol, 2,3-dimethyl- 
2,3-pentanedioI, 2,4-dimethyl- 
2,3-pentanediol, 3,4-dimethyl- 

2.3- pentanediol, 4,4-dimethyI- 

3.4- pentanediol, 2,3 -dimethyl- 

1.5- pcntanedioI, 2-ethyl- 

1.6- hexanediol, 2-methyl- 
1,6-hexanediol, 3-methyl- 
2,3-hexanediol, 2-methyl- 
2,3-hexanediol, 3-methyI- 
2,3-hexanedioI, 4-methyl- 

2.3- hexanediol, 5-methyl- 

3.4- hcxanedioI, 2-methyl- 
3,4-hexanedioI, 3-methyl- 

1.3- heptanediol 

1.4- heptanedioI 

1.5- heptanedioI 

1.6- heptanedioI 

Preferred I« mm 

1,3-propanediol, 2-butyl- 
lj-butanediol, 2-propyl- 
1,5-pentanediol, 2-ethyl- 
2 t 3-pentanediol 9 2,3-dimethyl- 



CAS No. 

2612-26-2 
115-76-4 
336734)1-7 
26462-20-8 

78-26-2 
Method B 
76651-98-4 
66225-34-1 
62946-68-3 
39497-664) 
3121-82-2 
81554-20-3 
2121-69-9 
53120-74-4 
6931-70-0 
66225-53-4 
37164-04-8 
89851-45-6 
Method B 
14189-13-0 
25258-92-8 
4089-71-8 
59215-55-3 
139093-40-6 

Method B 
Method B 

18938-47-1 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



2612-26-2 
62946-68-3 
14189-13-0 
6931-70-0 
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2,3-pentanedol, 2 f 4<iimethyl- 
2,3-pentanediol, 3,4-dimethyl- 
2,3-pentanedioI, 4,4*timethyl- 
3 t 4-pentanedioI 9 2,3-dimethyU 
1,6-hexanecboI, 2 -methyl- 
1,6-hexanedioI, 3 -methyl- 
1,3-heptanediol 
J,4-heptanedioI 

1 .5- heptanediol 

1.6- heptanediol 

More Prefer red hnmm 



■29 



2,3-penUnediol, 
2,3-pentanedioI, 
2,3-pentanedioI, 

2.3- pentanedioI, 

3.4- penUnedioI, 



2.3- dimethyI- 

2.4- dimethyl- 
3,4-dimethyI- 
4,4-dimethyl- 
2,3-dimethyl- 



66225-53-4 
37164-04-8 
89851-45-6 
Method B 
25258-92-8 
4089-71-8 
23433-04-7 
40646-07-9 
60096-09-5 
13175-27-4 



6931-70-0 
66225-53-4 
37164-04-8 
89851-45-6 
Method B 



IllOPerahle Rnm^c 

1,3-propanediol, 2-methyl-2-isopropyl- 

1.2- butanediol, 2-ethyI-3-methyI- 
U-butanediol, 2,2,3-trimethyl- 

1.3- butanediol, 2-ethyl-2-methyl- 
1,3-butanediol, 2-ethyl-3-methyI- 
1,3-butanediol, 2-isopropyI- 

1.3- butanedioI, 2-propyI- 

1.4- butanediol, 2,2,3-trimethyl 
1,4-butanediol, 3 -ethyl- 1 -methyl - 
1,2-pentanediol, 2,3-dimethyl- 
1,2-pentanediol, 2,4-dimethyl- 
1,2-pentanediol, 3,3-dimethyI- 
1,2-pcntanedioI, 3,4-dimethyl- 
1,2-pentanediol, 4,4-dimethyI- 

1.2- pentanedioI, 2-ethyl- 

1.3- pentanediol, 2,2-dimethyl- 
1,3-pentanediol, 2,3-dimethyl- 
1,3-pentanediol, 2,4-dimethyl- 
1,3-pentanediol, 2-ethyl- 
1,3-pentanediol, 3,4-dimethyl- 

1.3- pentanedi 1, 4,4-dimethyl- 

1.4- pentanediol, 2,2-dimethyl- 
1,4-pentanedi 1, 2,3-dimethyl- 
1,4-pentanedioI, 2,4-dimethyl- 
1,4-pentanediol, 3,3-dimethyl- 
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1,4-pentanediol, 3,4-dimethyI- 
2,4-pentanediol, 2,3-dimethyl- 
2,4-pentanediol, 2,4-dimethyI- 
2,4-pcntancdioI, 3,3-dimethyl- 
1,2-hexanediol, 2-methyl- 
1,2-hexanedioI, 3-methyl- 
1,2-hexanediol, 4-rnethyI- 

1.2- hexanediol, 5-methyl- 

1.3- hexanediol, 2-methyl- 
1,3-hexanediol, 3 -methyl - 
1,3-hexanediol, 4-methyl- 

1.3- hexanediol, 5-methyl- 

1.4- hexanediol, 2 -methyl- 
1,4-hexanediol, 3-methyI- 
1,4-hexanediol, 4-methyl- 

1.4- hexanedioI, 5 -methyl - 

1.5- hexanediol, 2-methyl- 
1,5-hexanediol, 3-methyl- 
1,5-hexanediol, 4-methyl- 
1,5-hexanedioI, 5-methy]- 
2,4-hexanediol, 2-methyl- 
2,4-hexanediol, 3-methyl- 
2,4-hexanediol, 4-methyl- 

2.4- hexanediol, 5-methyI- 

2.5- hexanediol, 2-methyI- 
2,5-hexanedioI, 3-methyl- 

1.2- heptanediol 

2.3- heptanediol 

2.4- heptanediol 

2.5- heptanediol 

2.6- heptanediol 

3.4- heptanediol 

1.7- heptanediol 

3.5- heptanedioI 

♦** 146452-51-9; 146452-50-8; 146452-49-5; 146452-48-4, 
123807-34-1, 123807-33-0; 123807-32-9; 123807-31-8; 
and mixtures thereof. 



TABLE IV 
OCTANEDIOL ISOMERS 
PROPANEDIOL DERIVATIVES 

Chemical Name CAS No. 

Operable Isomen 

l f 3-propanedi I, 2-(2-methylbutyl)- 87194-40-9 
1 ,3-propanediol, 2-( 1 , 1 -dimethylpropyl)- Method D 
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1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 
1,3-propanediol, 



2-( 1 ,2-dimethylpropyl)- 
2-(l-ethylpropyl)- 
2-(l-methylbutyl)- 
2-(2,2-dimethylpropyl)- 
2-(3-methylbutyl)- 
2-butyI-2-methyl- 
2-ethyl-2-isopropyl- 
2-ethyl-2-propyl- 
2-methyl-2-( 1 -methylpropyl)- 
2-methyl-2-(2-methylpropyl> 
2-tertiary-butyl-2-methyl- 



More Pre ferred Komm 

1,3-propanediol, 2-<U-dimethyIpropyI)- 
1,3-propanedioI, 2-(l,2-dimethylpropyI>- 
l^-propancdiol, 2-(l-ethy]propyI>- 
I^-propanedioI, 2-(2,2-dimethyIpropyl)- 
l^propanediol, 2-ethyl-2-isopropyl- 
I3"propancdiol f 2-methyl-2-(l-methylpropyl)- 
J^propanediol, 2-methyI-2-(2-methylpropyI)- 
1,3-propanediol, 2-tertiary-butyI-2-methyI- 

Inoncrahl e Isomer* 

1,3-propanediol, 2-pentyl- 

BUTANEDIOL DERIVATIVES 
Operable 1snm»n« 



1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 
1,3-butanediol, 

1.3- butanedi I, 

1.4- butanediol, 
1,4-butanediol, 
1,4-butanediol, 
1,4-butanediol, 
1,4-butanediol, 
1,4-butanediol, 



2,2-diethyI- 
2-( 1 -methylpropyl)- 
2-butyI- 

2-ethyl-2,3-dimethyl- 
2-(l,l-dimethylethyl)- 
2-(2-methylpropyl)- 
2-methyl-2-isopropyI- 

2- methyl-2-propyI- 

3- methyl-2-isopropyl- 
3-methyI-2-propyl- 
2,2-diethyl- 
2-methyl-2-propyl- 
2-(I-methylpropy!)- 
2-cthyl-2,3-dimethyl- 
2-ethyl-3 t 3-dimethyl- 
2-(l,l-dimethylethyl)- 



Metbod D 

25462-28-6 
22131-29-9 
Method D 
25462-27-5 
3121-83-3 
24765-55-7 
25450-88-8 

813-60-5 
25462-42-4 
25462-45-7 



Method D 
Method D 

25462-28-6 
Method D 

24765-55-7 

813-60-5 
25462-42-4 
25462-45-7 



99799-77-6 
Method C 
83988-22-1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method C 
Meth dD 
MthdH 
Method H 
Meth dH 
Method F 
Method F 
36976-70-2 
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1,4-butanedioI, 2-(2-methylpropyI)- 
1,4-butancdioI, 2-methyI-3-propyI- 
1,4-butanedioi, 3-methyl-2-isopropyl- 

Preferred I? yi^r. 
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U-butanediol 
1,3-butanediol, 
l,3-butanediol t 
I,3-butanediol t 
U-butanediol 
1,3-butanediol, 
1 ,3-butanediol, 
1,3-butanediol 

1.3- butanediol, 

1.4- butanediol t 
IJ-butimediol 
1,4-butanedioI, 
1,4-butanedioI, 
l,4-butanediol t 



2 9 2-tbethyU 
2-( I -methylpropyl) - 
2-butyl- 

2-€thyl-2 9 3Hiimethyl- 
2-(l, 1-dimethylethyl)- 
2-(2~methylpropyl)~ 
2-methyl-2-isopropyl- 

2- methyl-2-propyl- 

3- methyl-2-propyl- 
2,2-diethyl- 
2-ethyl-2,3-dimethyl- 
2-ethyl-3 9 3-dimethyI- 

2- (l t 1-dimethylethyl)- 

3- metbyl-2-isopropyl- 



More Pre ferred hn m r 

1,3-butanediol, 2-O-methyIpropyI). 
1,3-butanedioI, 2-(2-methylpropyl)- 
l*3-butanediol, 2-butyI- 

1.3- butanedioI, 2-methyl-2-propyI- 
13-butanediol, 3-methyl-2-propyl- 

1.4- butanediol, 2,2-diethyl- 
1,4-butanedioI, 2-ethyl-2 t 3-diinethyl- 
1,4-butanediol, 2-ethyI-33-dimethyl- 
1,4-butanediol, 2-0,1-dimethyIethyl}- 

Inopera ble faomf ry 

1,4-butanediol, 2-butyl- 
1,2-butanediol, 2-ethyi-3,3-dimethyl- 
1,4-butanediol, 2-methyl-2-isopropyl- 
1,2-butanedioI, 3-methyI-2-isopropyI- 
1,4-butanediol, 2,2,3,3-tetramethyl- 

TRIMETHYLPENTANEDIOL ISOMERS 
Operable I«n mm 

U-pentanediol, 2,2,3-trimethyI- 
1,3-pcntanediol, 2,2,4-trimethyl- 



Metbod F 

90951-76-1 
99799-24-3 



99799-77-6 
Method C 
83988-22*1 
Method D 
67271-58-3 
Method C 
Method C 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 
99799-24-3 



Method C 
Method C 

83988-22-1 
99799-79-8 
Method D 
Method H 
Method F 
Method F 
36976-70-2 



35512-54-0 
144-19-4 
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1,3-pentanedioI, 2,3,4-trimethyI- 
1,3-pentanedioI, 2,4,4-trimethyI- 

1.3- pentanediol, 3,4,4-trimcthyI. 

1.4- pentanediol, 2,2,3-trimethyl- 
1,4-pentanediol, 2,2,4-trimethyl- 
1,4-pentanedioI, 2,3,3-trimethyl- 
1,4-pentanediol, 2,3,4-trimethyl- 

1.4- pentanedioI, 3,3,4-trimethyl- 

1.5- pentanediol, 2,2,3-trimethyI- 
1,5-pentanedtol, 2,2,4-trimethyI- 
1,5-pcntanediol, 2,3,3-trimethyI- 
1,5-pentanediol, 2,3,4-trimethyl- 
2,4-pcmanediol, 2,3,3-trimethyI- 
2,4-pentanediol, 2,3,4-trimethyl- 

Prefer red Isomer* 

1,3-pentanediol, 2,2.3-trimethyl- 
1.3-pentanediol, 2, 2, 4 -trim ethyl- 
1,3-pentanediol 2,3,4-trimethyl- 
1.3-pentanediol, 2.4,4-trimethyl- 

1.3- pentcmediol, 3,4,4-trimethyl- 

1.4- pentanediol, 2,2,3-trimethyl- 
1,4-pentanediol, 2,2,4-trimethyl- 
1.4-pentanediol, 2.3,3-trimethyl- 
1.4-pentanediol, 2,3,4-trimethyl- 

1.4- pentanediol, 3,3,4-trimethyl- 

1.5- pentanediol, 2,2,3-trimethyl- 
1.5-pentanediol, 2,2,4-trimethyl- 
1,5-pentanediol, 2,3,3-trimeihyl- 
2.4-pentanediol, 2,3,4-trimethyl- 

More Prrf-rrcrf Inm-n. 

1.3- pentanediol, 2,3,4-trimethyl- 

1.4- pentanedioI, 2,3,4-trimethyl- 

1.5- pentanediol, 2,2,3-triinetbyl- 
l»5-pentanediol, 2,2,4-trimethyl- 
1^-pentanedioi, 2,3,3-trimethyi- 

Inoperah le Isomery 

1,2-penlanediol, 2,3,3-trimethyI- 
1,2-pentanediol, 2,3,4-trimethyl- 
1,2-pentanediol, 2,4,4-trimethyl- 
1,2-pentanediol, 3,3,4-trimethyl- 
1,2-pentanediol, 3,4,4-trimethyl- 
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116614-13-2 

109387-36-2 

81756-50-5 

Method H 

80864-10-4 

Method H 

92340-74-4 

16466-35-6 

Method F 

3465-14-3 

Method A 

85373-83-7 

24892-51-1 

24892-52-2 



35512-54-0 

144-19-4 
116614-13-2 
109387-36-2 
81756-50-5 
Method H 
80864-10-4 
Method F 
92340-74-4 
16466-35-6 
Method A 
3465-14-3 
Method A 
24892-52-2 



116614-13-2 
92340-74-4 
Method A 
3465-14-3 
Method A 
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2,3-pentanediol, 2,3,4-trimethyl- 
2,3-pentanediol, 2,4,4-trimethyl- 
2,3-pentanediol, 3,4,4-trimethyl- 

ETHYLMETHYLPENTANEDIOL ISOMERS 



1,3-pentanediol, 
1,3-pentanediol, 
1,3-pentanediol, 

1.3- pentanediol, 

1.4- pentanediol, 
1,4-pentanediol, 
1,4-pentanediol, 
1,4-pentanediol, 

1.4- pentanediol, 

1.5- pentanediol, 
1,5-pentanediol, 
1,5-pentanediol, 
1,5-pentanediol, 
2,4-pentanediol, 



2-ethyl-2-methyI- 
2-ethyl-3-methyI- 

2- ethyl-4-methyI- 

3- ethyl-2-methyl- 
2-ethyI-2-methyl- 
2-ethyl-3-methyI- 

2- ethyl-4-methyI- 

3- ethyl-2-methyI- 
3-ethyl-3-methyl- 
2-ethyI-2-methyl- 
2-ethyI-3-methyl- 

2- ethyl-4-methyl- 

3- ethyI-3-methyl- 
3-ethyl-2-methyI- 



More Pre ferred Isomer* 

1,3-pentanediol, 2-ethyH-methyl- 
1,3-pentanediol, 2-ethyt-3-methyl- 

1.3- pentanediol, 2-ethyM-methyl- 
13-pentanediol, 3-ethyH-methyl- 

1.4- pentanedioI, 2-ethyl-2-methyl- 
1,4-pentanedioI, 2-ethyl-3-niethyl- 

1.4- pentanediol, 2-ethyM-methyl- 

1.5- pentanediol, 3-ethyl-3-inethyl- 
2,4-pentanediol, 3-ethyl-2-niethyl- 

Inoperable Isomer^ 



1,2-pentanediol, 
1,2-pentanediol, 
1,2-pentanediol, 
1,2-pentanediol, 

1.2- pentanediol, 

1.3- pentanediol, 

1.4- pentanediol, 

1.5- pentanediol, 
2,3-pentanediol, 
2,3-pentanediol, 



2-ethyl-3-inethyl- 

2- ethyl-4-methyl- 

3- ethyl-2-methyl- 
3-ethyl-3-methyI- 
3-ethyM-methyl- 
3-ethyl-4-methyI- 
3-ethyl-4-methyI- 
3-ethyl-2-methyl- 
3-ethyI-2-methyl- 
3-ethyl-4-methyl- 



Method C 
Method D 
148904-97-6 
55661-05-7 
Method H 
Method F 
Method G 
Method F 
Method F 
Method F 
54886-83-8 
Method F 
57740-12-2 
Method G 



Method C 
Method D 

148904-97-6 
55661-05-7 
Method H 
Method F 
Method G 
57740-12-2 
Method G 
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2,4-pentanediol, 3 -ethy 1-3 -methyl- 

PROPYLPENTANEDIOL ISOMERS 
Operable Isomers 



1,3-pentanediol, 

1.3- pentanedioI, 

1.4- pentanediol, 
1,4-pentanediol, 

1.4- pentanediol, 

1.5- pentanediol, 
2,4-pentanediol, 



2-isopropyl- 

2-propyl- 

2-isopropyI- 

2- propyI- 

3- isopropyl- 

2- isopropyl- 

3- propyl- 



Morc Pr eferred Isomers 

1,3-pentanediol, 2-isopropyk 

1.3- pentanediol, 2-propyI- 

1.4- pentanedioI, 2-isopropyI- 
1,4-pentanediot, 2-propyl- 
1,4-pentanedioI, 3-isopropyl- 
2,4-pentanediol, 3-propyl- 

Inoperable Isomers 

1,2-pentanediol, 2-propyI- 
1,2-pentanediol, 2-isopropyl- 

1.4- pentanediol, 3-propyl- 

1.5- pentanedioI, 2-propyl- 
2,4-pentanediol, 3-isopropyl- 



Method D 
Method C 
Method H 
Method H 
Method H 
90951-89-6 
Method C 



Method D 
Method C 
Method H 
Method H 
Method H 
Method C 



DIMETHYLHEXANEDIOL ISOMERS 



Operable Isomers 

1,3-hexanediol, 2,2-dimethyl- 
1,3-hexanediol, 2,3-dimethyl- 
1,3-hexanediol, 2,4-dimethyl- 
1,3-hexanediol, 2,5-dimethyl- 
1,3-hexanediol, 3,4-dimethyl- 
1,3-hexanediol, 3,5-dimethyI- 
1,3-hexanediol, 4,4-dimethyl- 

1.3- hexanediol, 4,5-dimethyI- 

1.4- hexanediol, 2,2-dimethyl- 
1,4-hexanediol, 2,3-dimethyl- 
1,4-hexanediol, 2,4-dimethyl- 



22006-96-8 
Method D 
78122-99-3 
Method C 
Method D 
Method D 
Meth d C 
Method C 
Method F 
M thodF 
Method G 
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1,4-hexanediol, 2,5-dimethyl- 


22417-60-3 


1,4-hexanediol, 3,3-dimethyl- 


Method F 


1,4-hexanedioI, 3,4-dimethyI- 


Method E 


1,4-hexanediol, 3,5-dimethyl- 


Method H 


1,4-hexanediol, 4,5-dimethyl- 


Method E 


1,4-hexanediol, 5,5-dimethyl- 


38624-38-3 


1,5-hexanedioI, 2,2-dimethyl- 


Method A 


1,5-hexanedioi, 2,3-dimethyl- 


62718-05-2 


1,5-hexanediol, 2,4-dimethyl- 


73455-82-0 


1,5-hexanediol, 2,5-dimethyl- 


58510-28-4 


1,5-hexanediol, 3,3-dimethyl- 


41736-99-6 


1,5-hexanediol, 3,4-dimethyl- 


Method A 


1,5-hexanediol, 3,5-dimethyl- 


Method G 


1,5-hexanediol, 4,5-dimethyI- 


Method F 


1,6-hexanediol, 2,2-dimethyI- 


13622-91-8 


1,6-hexanediol, 2, 3 -dimethyl- 


Method F 


1,6-hexanediol, 2,4-dimethyl- 


Method F 


1,6-hexanediol, 2,5-dimethyl- 


49623-11-2 


1,6-hexanedioI, 3,3-dimethyI- 


Method F 


1,6-hexanediol, 3,4-dimethyl- 


65363-45-3 


A >^^**wittiicuiui, 4,, j-aimcuiyi- 


26344-17-2 


2,4-hexanediol, 2,4-dimethyl- 


29649-22-7 


2 4— hevanprlinl 7 
* t T-iibAoiicuiui t j-uuncuiyi- 


loon on £. 


2,4-hexanediol, 3,3-dimethyl- 


42412-51-1 


2,4-hexanediol, 3,4-dimethyl- 


90951-83-0 


2,4-hexanediol, 3,5-dimethyl- 


159300-34-2 


2,4-hexanediol, 4,5-dimethyl- 


Method D 


2,4-hexanediol, 5,5-dimethyl- 


108505-10-8 


2,5-hexanediol, 2,3-dimethyl- 


Method G 


2,5-hexanediol, 2,4-dimethyl- 


Method G 


2,5-hexanediol, 2,5-dimethyI- 


110-03-2 


2,5-hexanedioI, 3,3-dimethyl- 


Method H 


2,5-hexanediol, 3,4-dtmethyl- 


99799-30-1 


2,6-hexanediol, 3,3-dimethyl- 


Method A 


More Preferred Isomers 




1,3-beunediol, 2,2-dimethyl- 


22006-96-8 


1,3-hexanediol, 2,3-dimethyl- 


Method D 


1,3-hewiediol, 2,4-dimetbyI- 


78122-99-3 


1,3-hexanediol, 2,5-dimethyI- 


Method C 


1,3-heniiedi 1, 3,4-dimethyI- 


Method D 


1,3-hexanediol, 3,5-dimethyI- 


Method D 


1,3-hexanedioI, 4,4-dimethyl~ 


Method C 


1,3-hexanediol, 4,5-diinethyI- 


Meth dC 


1,4-hennedioI, 2,2-dimethyl- 


Method H 


1,4-hennedioI, 2,3-dimethyl- 


Method F 
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1,4-hexanedioI, 2,4-dimethyl- 
1,4-hexanediol, 2,5-dimethyl- 
1,4-hexanediol, 33-dimethyl- 
1,4-hexanediol, 3,4-diraetbyl- 
1,4-hexanediol, 3,5-dimethyI- 
1,4-heunediol, ^tS-dimethyl. 

1.4- hexanediol, 5,5-dimethyI- 

1.5- heunedioI, 2,2-dimethyI- 
1,5-hexanedioI, 2,3-diinethyI- 
1,5-hexanedioI, 2,4-dimethyI- 
13-hexanedioI, 2,5-dimethyl- 
1,5-hexanediol, 3,3-dimethyl- 
lt5-heMncdioI, 3,4-dimethyl- 
1,5-hexanedioI, 3,5-dimethyI- 

1.5- bexanediol, 4*5-dimethy>- 

2.6- hexanedioI, 3,3-dimethyl- 

InODerahl * Isomtirg 
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1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 
1,2-hexanediol, 

1.2- hexanediol, 

2.3- hexanediol, 
2,3-hexanediol, 
2,3-hexanediol, 
2,3-hexanediol, 
2,3-hexanediol, 
2,3-hexanediol, 
2,3-hexanediol, 

2.3- hexanediol, 

3.4- hexanediol, 
3,4-hexanediol, 
3,4-hexanediol, 
3,4-hexanediol, 
3,4-hexanediol, 



2.3- dimethyl- 

2.4- dimethyl- 

2.5- dimethyl- 

3.3- dimethyl- 

3.4- dimethyl- 

3.5- dimethyl- 

4.4- dimethyl- 

4.5- dimethyl- 
5,5-dimethyl- 

2.3- dimethyI- 

2.4- dimethyl- 

2.5- dimethyl- 

3.4- dimethyI- 

3.5- dimethyl- 

4.4- dimethyI- 

4.5- dimethyI- 
5,5-dimethyl- 

2.2- dimethyl- 

2.3- dimethyI- 

2.4- dimethyI- 

2.5- dimethyl- 
3,4-dimethyl- 



Method G 
22417-60-3 
Method F 
Method E 
Method H 
Method E 
38624-38-3 
Method A 
62718-05-2 
73455-82-0 
58510-28-4 
41736-99-6 
Method A 
Method G 
Method F 
Method A 
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ETHYLHEXANEDIOL ISOMERS 



More Preferred Isome r y 



1,3-heraiediol, 

1.3- heMnediol, 

1.4- hexanediol 

1.4- hexanediol, 

1.5- heianediol 
2,4-hexanediol, 

2.4- hexanediol 

2.5- bexanediol 



2-ethyl- 
4-ethyl- 
2-ethyl- 
4-ethyl- 

2- ethyl- 

3- ethyl- 

4- ethyl- 
3-ethyl- 



Inopcrable Isomers 



1.5- hexanedi 

1.6- hexanedi 

1.4- hexanedi 

1.5- hexanedi 

1.6- hexaned 
1,2-hexanedi 
1,2-hexanedi 

1.2- hexaned 

2.3- hexaned: 

2.3- hexaned: 

3.4- hexanedi 
1,3-hexanedi 



ol, 
ol, 
ol 
ol 
ol, 
ol, 
ol, 
ol, 
ol, 
ol, 
ol, 
ol, 



4-ethyI- 

2- ethyl- 

3 - ethyl- 
3-ethyl- 
3-ethyl- 

2- ethyl- 

3- ethyi- 

4- ethyl 

3- ethyl- 

4- ethyl- 
3-ethyl- 
3-ethyl- 



METHYLHEPTANEDIOL ISOMERS 



Operable Isomeri 



1,3-heptanediol 
1,3-heptanediol 
1,3-heptanediol 
1,3-heptanediol 

1.3- heptanediol 

1.4- heptanediol 
1,4-heptanediol 
1,4-heptanediol 
1,4-heptanediol, 

1.4- heptanediol 

1.5- heptanediol 
l,S-heptanediol 
1,5-heptanediol 
1,5-heptanediol, 
1,5-heptanediol 



2- methyI- 

3- methyI- 

4- methyl- 

5- methyl- 

6- methyI- 

2- methyl- 

3- methyl- 

4- methyl- 

5- methyl- 

6- methyl- 

2- methyl- 

3- methyl- 

4- methyl- 

5- methyl- 

6- methyl- 



94-96-2 
Method C 
148904-97-6 
1113-00-4 
58374-34-8 
Method C 
33683-47-5 
Method F 



109417-38-1 
165326-88-5 
Method C 
Method D 
Method C 
15966-03-7 
7748-38-1 
72473-94-0 
63003-04-3 
99799-25-4 
141605-00-7 
Method A 
Method A 
99799-26-5 
57740-00-8 
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1,6-heptanediol, 2-methyl- 


132148-22-2 


1,6-heptanediol, 3 -methyl - 


Method G 


1,6-heptanediol, 4-methyl- 


156307-84-5 


1,6-heptanediol, 5-methyl- 


Method A 


1,6-heptanediol, 6-methyl- 


5392-57-4 


2,4-heptanediol, 2-methyl- 


38836-26-9 


2,4-heptanediol, 3-methyl- 


6964-04-1 


2,4-heptanediol, 4-methyl- 


165326-87-4 


2 4~hf*ntflnA/1irt1 ^ niofkut 

-*')^ I| cpuuicuiui, j-jncuiyi- 


Method C 


2,4-heptanedioi, 6-methyl- 


79356-95-9 


, .> -nep laneai oi, ^-metnyl- 


141605-02-9 


2,S-heptanediol, 3 -methyl - 


Method G 


2,5-heptanediol, 4-methyl- 


156407-38-4 


2,5-heptanedioI, 5-methyI- 


148843-72-5 


2,5-heptanediol, 6-methyl- 


51916-46-2 


2,6-heptanediol, 2-methyl- 


73304-48-0 


2,6-heptanediol, 3-methyI- 


29915-96-6 


2,6-heptanediol, 4-methyl- 


106257-69-6 


3,4-heptanediol, 3-methyI- 


18938-50-6 


3,5-heptanediol, 2-methyl- 


Method C 


3,5-heptanediol, 3-methyl- 


99799-27-6 


3,5-heptanediol, 4-methyl- 


156407-37-3 


More Preferred Isom#n 




1,3-hepUnediol, 2-metbyl- 


109417-38-1 


1,3-heptanedioI, 3-methyl- 


165326-88-5 


13-bepUnediolt 4-methyl- 


Method C 


1,3-heptanedioI, 5-methyl- 


Method D 


1,3-hepUnedioI, 6-methyl- 


Method C 


1,4-heptanedioI, 2-methyl- 


15966-03-7 


1,4-hepUaediol, 3-methyl- 


7748-38-1 


1,4-beptanediol, 4-methyl- 


72473-94-0 


1,4-heptanediol, 5-methyI- 


63003-04-3 


1,4-heptanedioI, 6-methyl- 


99799-25-4 


1,5-heptanediol, 2-methyl- 


141605-00-7 


l*5-heptanedioI, 3-methyl- 


Method A 


1,5-beptanedioI, 4-methyl- 


Method A 


1,5-heptinediol, 5-methyI- 


99799-26-5 


l^S-beptAnediol, 6-methyl- 


57740-00-8 


1,6-heptanediol, 2-methyl- 


132148-22-2 


1,6-heptanedi 1,3-niethyl- 


Method G 


1,6-heptanedi I, 4-methyl- 


156307-84-5 


1,6-heptan di I, 5-inethyl- 


Meth dA 


1,6-heptanediol, 6-methyl- 


5392-57-4 


2,4-heptanedioI, 2-methyI- 


38836-26-9 


2,4-heptanediol, 3-methyI- 


6964-04-1 
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165326-87-4 
Method C 
79356-95-9 
141605-02-9 
Method H 
156407-38-4 
148843-72-5 
51916-46-2 
73304-48-0 
29915-96-6 
106257-69-6 
18938-50-6 
Method C 
156407-37-3 



1,7-heptanediol, 2-methyI- 
1,7-heptanediol, 3-methyl- 
1,7-heptanediol, 4-methyJ- 
2,3-heptanedioI, 2-methyl- 
2,3-heptanediol, 3-methyl- 
2,3-heptanedioI, 4-methyl- 
2,3-heptanediol, 5-methyl- 

2.3- heptanediol, 6-methyl- 

3.4- heptanediol, 2-methyI- 
3,4-heptanedioI, 4-methyI- 
3,4-heptanedioI, 5-methyI- 
3,4-heptanediol, 6-methyI- 
1,2-heptanediol, 2-methyl- 
1,2-heptanedioI, 3 -methyl - 
1,2-heptanediol, 4-methyl- 
1,2-heptanediol, 5-methyI- 
1,2-heptanediol, 6-methyI- 



-40- 

2,4-heptanedioI, 4-methyl- 
2,4-heptanediol, 5-methyl- 

2.4- heptanedioL, 6-methyl- 

2.5- heptanedioI, 2-methyl- 
2,5-hepUnedioI, 3-methyl- 
2,5-heptauedioI, 4-methyl- 
2,5-hept&nediol, 5-methyl- 

2.5- heptanediol, 6-methyl- 

2.6- heptanediol, 2-methyI- 
2,6-heptanedioI, 5-methyl- 
2,6-heptanedioI, 4-methyI- 

3.4- heptanediol, 3-methyl- 

3.5- heptanedioI, 2-methyi- 
33-hepUnediol, 4-methyI- 

Inooerahlf I«n™ m 



OCTANEDIOL ISOMERS 
More Profrr red hnmm 

2.4- octanedi I 

2.6- octanedi I 4527-78-0 

2.7- octanediol HSH A . 

3.5- cfnedi I i** 6 ^ 5 

3.6- ocfnediol 

24434-09-1 
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Inoperabl e Isomer? 

1.2- octanediol 

1.3- octanediol 

1.4- octanediol 

1.5- octanediol 

1.6- octanediol 

1.7- octanediol 

1.8- octanediol 

2.3- octanediol 

3.4- octanediol 

3.5- octanediol 



Chemical Name 
Preferred — 
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1117-86-8 
23433-05-8 
51916-47-3 
2736-67-6 
4060-76-6 
13175-32-1 
629-41-4 
e.g., 98464-24-5 
e.g., 99799-31-2 
e.g., 129025-63-4 



TABLE V 
NONANEDIOL ISOMERS 

CAS No. 



2,4-pentanedioI, 2,3,3,4-tetramethyI- 19424-43-2 
Operable hnm>» 

2,4-pentanediol, 3-tertiaiybutyl- 142205-14-9 

2,4-hexanediol, 2,5,5-trimethyI- 97460-08 7 

2,4-hexanediol, 3,3,4-trimethyl- Method D 

2,4-hexanediol, 3,3,5-trimethyl- 27122-58-3 

2,4-hexanediol, 3,5,5-trimethyI- Method D 

2.4- hexanediol, 4,5,5-trimethyl- Method D 

2.5- hexanediol, 3,3,4-trimethyl- Method H 
2,5-hexanediol, 3,3,5-trimethyl- Method G 

Inoperabl e Isomer* 

There are over 500 inoperable isomers including the following 

2,4-hexanediol, 2,4,5-trimethyl- 36587-81-2 

2,4-hexanediol, 2,3,5-trimethyI-, erythro- 26344-20-7 

2,4-hexanediol, 2,3,5-trimethyl-, threo- 26343-49-7 

1.3- propanediol,2-butyI-2-ethyl- 115-84-4 

2.4- hexanediol, 2,3,5-trimethyl-, threo- 26343-49-7 



TABLE VI 

ALKYL GLYCERYL ETHERS, DI(HYDROXYALKYL) ETHERS AND 
ARYL GLYCERYL ETHERS 

Preferred Mono flvcernl Ethers and Derivative* 
U-propanediol, 3-fbutyJoxy)-, triethoxylated 
U-propanediol, 3-(butyloxy)-, tetraethoxyJated 



■■trap*: 
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More Pi-Ffrrrffl M 7 ^, r . Tcern , Ft|i<tr> 
and Dgrivyriwy 

1.2-propancdiol, 3-(n-penryloxy)- 
U-propanediol, 3-(2-penryloxy)- 
1 ^-propanediol, 3-(3-penryloxy)- 

1.2- propanediol, 3-(2-methyl-l-butyloxy)- 
^propanediol, 3-(iso-ainyloxy)- 
U-propanediol, 3-(3-methyl-2-butyloxy)- 
1 ^-propanediol, 3-(cyclohexyloxy>- 
U-propanediol, 3-(l-cyclobex-l-enyloxy>. 

1.3- propanedioI, 2-(pentyloxy>- 

1 ^-propanediol, 2-(2-pentyIoxy)- 
I ^-propanediol, 2-(3-penryloxy). 

l^-propanediol,2^2.niethyH.butyloxy)- 
1^-propanediol, 2-(iso-amyloxy)- 
^propanediol, 2-(3-metbyl-2-biityloxy)- 
1,3-propanedioI, 2-(cyclohexyloxy)- 
1,3-propanediol, 2-<l-cyclohex-l-enyloxy)- 
U-propanediol, 3-(buryloxy)-, pentaethoxylated 
U-propanedioU ^buryloxyH hexaethoxylated 
U-propanediol, 3-(bntyloxyK beptaethoxylated 
^propanediol, Mbutyloxy)-, octaethoxylated 
^propanediol, 3-(biityloxy)-, nonaethoxylated 
U-propanediol, 3-(biitylory)-, monopropoxylated 
U-propanediol, 3-(bulyloxy)-, dibutylenVoxylated 
U-propanediol, 3-(butyloxyK tributyleneoxylated 

More Preferred Difhv^^ gfT , rrr 
bu(2-hydroxyburyl) ether 
bu(2-hydroxycyclopentyI) ether 

Inoperable Mnnnylyrf™.! „ 
1,2-propanediol, 3-ethyloxy- 
1,2-propanedioI, 3-propyloxy- 
1,2-propanediol, 3-isopropyloxy- 
1,2 -propanediol, 3-butyioxy- 
1,2-propanediol, 3-isobutyioxy- 
1,2-propanediol, 3-tert-butyloxy- 
1 ^-propanediol, 3-octyloxy- 
1,2-propanedioI, 3-(2-ethylhexyloxy)- 
1,2-propanediol, 3<cyciopentyloxy)- 

1.2- propanediol, 3-(l-cyclohex-2-enyloxy)- 

1.3- propanedioI, 2-(l-cyclohex-2-enyloxy)- 



CASNn. 
22636-32-4 
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AROMATIC GLYCERYL ETHERS 
Operable Aromatic Glyceryl Ethers 

1,2-propanediol, 3-phenyloxy- 
1,2-propanediol, 3-benzyloxy- 
U-propanediol, 3-(2-phenylethyloxy)- 

1.2- propanediol, 3-<l-phenyI-2-propanyloxy)- 

1.3- propanediol, 2-phenyloxy- 
1,3-propanediol, 2-(m-cresyloxy)- 
U-propanediol, 2-(p-cresyloxy)- 
1,3-propanediol, 2-bcnzyloxy- 

U-propanediol,2-(2-phenylethyloxy)- 
1,3-propanedioI, 2-0-phenylethyloxy)- 

Preferred Aromatic Glyceryl Ethers 

1,2-propanediol, 3-phenyloxy- 
1.2-propanediol, 3-benzyloxy- 

1.2- propanediol 3-(2-phenylethyloxy)- 

1.3- propanediol, 2-On-cresyloxy)- 
13-propanediol, 2-(p-cresyloxy)- 
1,3-propanediol, 2-benzyloxy- 
1.3-propanediol. 2-(2-phenyletkyloxy)- 

Preferred Aromatic Glyceryl Ethers 

1,2-propanediol, 3-phenyloxy- 

1.2- propanediol, 3-benzyIoxy- 
U-propanedioI, 3-(2-phenylethyloxy)- 

1.3- propanediol, 2-(m-eresyloxy)- 
1,3-propanediol, 2-(p-cresyloxy>- 
13-propanedioI, 2-(2-phenylethyIoxy)- 



TABLF VTT 
ALICYCLIC DIOLS AND DERIVATIVES 



Chemical Name 

Preferred Cylir Dioh ,„H n»»„ nT ; r - 

1-isopropyl-l, 2-cyclobutanediol 

3-ethyl-4-methyl-l,2-cycIobutanecliol 
3-propyl-l, 2-cyclobutanediol 

3-isopropyl-1.2-cyclobutanediol 
J -ethyl- 1, 2-cyclopentanediol 



CAS No. 

5989S-32-8 

42113-90-6 
67396-17-2 
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/, 2-dimethyl-l, 2-cyclopentanediol 
1, 4-dimethyl-l, 2-cyclopentanediol 
2 t 4,5-trimethyl-l,3-cyclopentanedioI 

5. 3 - dimethyl-], 2-cyclopentanediol 

3. 4 - dimethyl-], 2-cyclopentanediol 
$>5-dimeihyl-l, 2-cyclopentanediol 

3- ethyl-l, 2-cyclopentanediol 

4, 4-dimethyl-l, 2-cyclopentanediol 

4- ethyl-],2-cyclopentanediol 

I, l-bis(hydroxymethyl)cyclohexane 

1. 2- bisfhydroxymethyl)cyclohexane 
A 2-dimethyl-l t 3-cyclohexanediol 

1. 3- bis(hydroxymethyl)cyclohexane 
/, 3-dimethyl-l, 3-cyclohexanediol 
1, 6-dimethyl-J, 3-cyclohexanediol 
1-hydroxy-cyclohexaneethanol 
1-hydroxy-cyclohexanemethanol 
l-ethyl-l t 3-cyclohexanediol 

1 - methyl- 1, 2-cyclohexanediol 

2 f 2-dimethyl-l ,3-cyclohexanediol 

2. 3- dimethyl-J 4-cyclohexanediol 

2. 4- dimethyl-l, 3-cyclohexanediol 

2. 5- dimethyl-J, 3-cyclohexanediol 

2. 6- dimethyl-l, 4-cyclohexanediol 

2- ethyl-l, 3-cychhexanediol 
2-hydroxycyclohexaneethanol 
2-hydroxyethyl-l-cyclohexanol 

2- hydroxymethylcyclohexanol 

3- hydroxyethyl-l-cyclohexanol 
3-hydraxycyclohexaneethanol 
3-hydroxymethylcyclohexanol 

3- methyl-I, 2-cyclohexanediol 

4. 4- dimethyl-l, 3-cyclohexanediol 

4. 5- dimethyl-l, 3-cyclohexanediol 

4. 6- dimethyl-l t 3-cyclohexanediol 

4- ethyl-l, 3-cyclohexanediol 
4-hydraxyethyl-l-cyclohexanol 
4-hydroxymethylcyclohexanol 

4 - methyl-J, 2-cyclohexanediol 
5,5-dimethyl-l, 3-cyclohexanediol 

5- ethyl-l, 3-cyclohexanediol 

J, 2-cycloheptanediol 
2-methyl-l, 3-cycloheptanediol 
2-methyl-l, 4-cycloheptanediol 
4 -me thy I- 1, 3-cycloheptanediol 



44- 

33046-20-7 
89794-56-9 

89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
128749-93-9 
164713-16-0 
40894- J 7-5 
15753-47-6 
10601-18-0 
52718-65-7 
114693-83-3 
70156-82-0 



34958-42-4 
155433-88-8 
24682-42-6 

89794-52-5 

86576-87-6 

23477-91-0 
14203-50-0 

16066-66-3 



33893-85-5 
23832-27-1 
51335-83-2 



108268-28-6 
101375-80-8 
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5-methyl-l, 3-cycIoheptanediol 

5- methyl-l, 4-cycloheptanediol 

6- methyl-l, 4-cycloheptanediol 

1 . 3- cyclooctanediol 

1. 4- cyclooctanediol 
1, 5 -cyclooctanediol 

1,2-cyclohexanediol, diethoxylate 
1.2-cyclohexanediol, triethoxylate 
1.2-cyclohexanediol, tetraethoxylate 
1,2-cyclohexanediol, pentaethoxylate 
1,2-cyclohexanediol, hexaethoxylate 
1,2-cyclohexanediol, heptaethoxylate 
1.2-cyclohexanediol, octaethoxylate 
1,2-cyclohexanediol, nonaethoxylate 
1,2-cyclohexanediol, monopropoxylate 
1,2-cyclohexanediol, monobutylenoxylate 
1.2-cyclohexanediol, dibutylenoxylate 
1.2-cyclohexanediol, tributylenoxylate 

Chemical Name 

More Preferred Cvl.v n;„i. . and n^riv.t^^ 

l-uopropyM^-cydobutanediol 
3-ethyM-methyI-U^yciobutanediol 
3-propyH4-cyclobutanediol 
3-isopropyH^-cyclobutanediol 

l-ethyHa-cyclopentanediol 
l^-dimethyH^-cydopentonedio! 
l^dimethyH^-cyclopenUnediol 
a^-dimethyH^-cydopenUnediol 

3.4- dimetbyl-l t 2.cyclopentanediol 

3.5- dimethyI-l,2-cydopentaiiediol 
3-cthyl-l,2-cydopentaiiediol 
4,4-dimethyl-l,2-cyclopeiitanediol 
J-ethyl-l^-cydopeiitaiiediol 

I.l-bis(hydroxymetbyl)cycIohexane 
I4-bis(hydrozymetbyl)cyclohexane 
U-diraethyH^cydohexanedi I 
13-bis(hydrozyinethyl)cydobezane 
I-bydroxy-cydohexanemethanol 
ImethyHj-cydohexanediol 
3-hydrozymethylcydohexanol 
3-methyH^-cydoheianedi I 



90201-00-6 



101935-36-8 
73982-04-4 
23418-82-8 



CAS No. 



59895-32-8 



42113-90-6 

67396-17-2 
33046-20-7 
89794-56-9 
89794-57-0 
70051-69-3 
89794-58-1 

70197-54-5 



2658-60-8 
76155-27-6 
53023-07-7 
13022-98-5 
15753-47-6 
52718-65-7 

23477-91-0 
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4.4- dimethyl-l,3-cyclohexanediol 

4.5- dimethyl-l,3-cyclohexanedioI 
4 9 6-dimetbyl-l 9 3-cyclohexanediol 
4-ethyl-l 9 3-€yciobexanedioI 
4-hydroxyethyH-cyclobexanol 
4-hydroxymethylcycIoheuaol 
4-methyl-l,2-cycloheunediol 



14-cyclohepUnedioI 

1 *2~cyclohexanediol, 
1,2-cyclohexanediol, 
1,2-cyclohexanediol, 
1,2-cyclohexanediol, 
1,2-cyclohexanediol, 
1,2-cyclohexanediol, 
1 ,2-cy clohexanediol, 



pentaethoxylate 
hexaethoxylate 
heptaethoxyiate 
octaethoxylate 
nonaethoxylate 
monopropoxylate 
dibutylenoxylate 



14203-50-0 
16066-66-3 



33893-85-5 
23832-27-1 

108268-28-6 



The unsaturated aiicyclic diols include the following known unsaturated 
alicyclic diols: 



Operable Unsaturated Alicvclic Dink 
Chemical Name 



CAS No. 



1,2-Cydobutanediol, l-ethenyl-2-ethyI- 58016-14-1 

3-CycIobutene-l,2-diol, 1,2,3,4-tetramethyI- 90112-64-4 

3-Cyclobutene-l,2-diol, 3,4-diethyl- 142543-60-0 

3-Cyclobutene-l,2-diol, 3-(l, I -dimethylethyl)- 142543-56-4 

3-Cyclobutene-l,2-diol, 3-butyl- 142543-55-3 

1 ,2-Cyclopentanediol, l,2-dimethyl-4-methylene- 1 03 1 50-02-3 

1 ,2-Cyclopentanediol, 1 -ethyl-3-methylene- 903 1 4-52-6 

1 ,2-Cyclopentanediol, 4-( 1 -propenyl) 1 28 1 73-45-5 

3-Cyclopentene-l,2-diol, 1-ethy 1-3 -methyl- 90314-43-5 

1,2-Cyclohexanediol, l-ethenyl- 134134-16-0 

1,2-Cyclohexanediol, l-methyl-3-methylene- 98204-78-5 

1,2-Cyclohexanediol, l-methyl-4-methylene- 133358-53-9 

1 ,2-CycIohexanediol, 3-ethenyl- 55310-51-5 

1,2-Cycl hexanediol, 4-ethenyl- 85905-16-4 

3-Cydohexene- 1,2-diol, 2,6-dimethyI- 8 1 969-75-7 

3- Cydohexene- 1,2-diol, 6,6-dimethyl- 61875-93-2 

4- Cydohexene- 1,2-diol, 3,6-dimethyl- 1 56808-73-0 
4-CycI hexene- 1,2-diol, 4,5-dimethyl- 154351-54-9 



3 -Cyclooctene- 1 ,2-diol 



17021 1-27-5 
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4- Cyclooctene-l,2-diol 

5- Cyclooctene-l,2-dioI 

Inoperable Iln^t,.™^ Cvdlr ntnu 

1,2-Cydopentanediol, Ml-methylethenyl)- 

1.2- Propanediol, 1 -cyclop entyl- 

1.3- CycIopentanediol, 2<l-methylethylidene)- 
1,3-PropanedioI, 2-O-cyclopenten-l-yl)- 
1,3-PropanedioI, 2-(2-cyclopenten-l-yI)- 

1,2-Ethanediol, l-(l-cyclohexen-l-yJ)- 
1,2-EthanedioI, l-(3-cyclohexen-l-yI) 
2-Cyclohexene-l,4-diol, 5,5-dimethyl- 

4- Cyclohexene-l,3-dioI, 3,6-dimethyl- 

U-Cycloheptanediol, 2-methylene- 

5- CycIoheptene-l,3-diol, 1-methyl- 
5-Cycloheptene-l,3-diol, 5-methyl- 

2-Cyclooctene- 1 ,4-diol 



124791-61-3 
117468-07-2 



61447-83-4 
55383-20-5 
65651-46-9 
77192-43-9 
25462-31-1 

151674-61-2 
6401 1-53-6 
147274-55-3 
127716-90-9 

132292-67-2 
160813-33-2 
160813-32-1 

37996-40-0 



TABLE Vm 
C3C7DIOL ALKOXYLATED DERIVATIVES 

In the following tables, 'EO' means polyethoxylates, i.e., -(CH 2 CH 2 0 )n H 
^ y'-PPed Polyethoxylates -<CH 2 CH 2 0) n CH 3 ; "2(Me-En)" 

CTCH,)CH oS, nCedCd; ^ - 

rur- ; B °" meanS Po'ybutyleneoxy groups 
WCH 2 CH3)CH 2 0)^ ; and VBO" means po.y(n-buX>eox£ or 
poMtet^methylene^xy groups -(CH 2 CH 2 CH 2 CH 2 0 )n H. The indicated 
alkoxylated denvatives are all operable and those that are preferred are in bold type 
and bsted on the second line. Non-limiting, typical synthesis methods to prepare the 
alkoxylated derivatives are given hereinafter. 



TABLE VHTA, 



Bue Material^) 


Baae 
Material 
CAS No. 


£O f s 


l(Me-Eo) 


2{Mc- 
Eo) 




n-BO's 


BO's 


1 ^-propanediol (C3) 


57-55-6 


. «>) 


(O 


1-4 
3-4 


d 


A) 


-JS) 


1,2-propanediol, 
2snethyl-(C4> 


558-43-0 




4-10 
*-10 


1 


3 1 


1 
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all on«- a Ki» - T T ; groups in tins and following Tables Vm ar 

SySSSTdSS^- - — °< WW W fa the 

(c) The numbers in this column are average numbers nffPR-,rw~™ _ . # 

s: s M, sr? k**"*- sub»iTS 2£3? w 8roups " * 

W ine numbers in this column are average number* nfrru^ru n\ 

^^Ssr ""www 



table vrrni 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


KMe-En) 


2(Me-En) 


PO's 


n-BO's 


BO's 


1,2-butancdioI (C4) 


584-03-2 


_0>) 


(0 
2-8 
6-8 


«> 


2-3 


w 


1 
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U-bulanediol, 66553-15-9 1 1-6 
j2,3-dimethvI-(C6i , ^ 


1 1 l * 2 1 1 
1 1 1 1 1 1 


1 1,2-butanedkJ 66553-16-0 
2-*thyI-(C6) 


1 1 1 1 1 


i * >^-uuuuieuioi, 1 4 1 05 1 -72-3 J 

2-methyl-(C5)i 




■ i,<£-uuianeaiot, 159562-82-2 1 1-6 
13,3-dimethvl- (C6J ^ 


1-2 

I 1 1 1 1 


1 1 »2-t>utanediol, 50468-22-9 
3-methyI. (C5) 


1-2 1 1 1 1 1 


|l,3-butanedioI(C4) 107-88-0 


3-6 5 
., 1 S-6 2 


|l,3-butanedioI,2, 16343-75-2 
j2,3^rimcthyl-(C7^ 




J 1,3-butanediol, 2, 76-35-7 
|2-dimethyl-(C6) 


3-8 

*■* 1 1 1 


J 1,3-butanedioI, 24893-35-4 
2,3-dimethy]- (C6) 


3-8 

6n8 ill I 


1 1,3-butanedjoI, 66553-17-1 
2-ethyMC6) 


1-6 ' | 

« 2to3 


J 1,3-butanediol, 2- | Method C 
jethyl-2-fnethvI- (C7) 


1 13 


1 1,3-butancdiol, 2- 68799-03-1 J 
[cthyl-3-methyl- (C7) 1 

J 1,3-butanediolT 66567-04-2 
|2-isopn>DvMC7) 1 


2-4 i 

1 1 3 

2-4 

1 13 


1 1,3-butanediol, 684-84-4 I 
[2-mcthvl-(C5) 1 

1,3-butanediot 66567-03-1 2-9 
2-propy|-fC7) M 


I 1-3 1 
2-3 4 

1 1 1 2-3 I 


1 M-butanediol, 2568-33-4 
3-mcthyl- (C5) | 


1-3 

1 2-3 d 1 


|l,4-butancdiol(C4) J 110-63-4 


2- 4 4-5 

3- 4 4-5 


2 J 


|l,4-butanedioL 2 1 i o 
l2 T 3-trimethyl-(C7) M 


1 II 1 " 3 
1 2.3 




j 1,4-butanediol, 32812-23-0 
2,2-dimcthyl- (C6) | 


1-6 1 

3-6 | 111 


1 1 


1,4-butancdiol, 57716-80-0 
|2,3-dimcdiYl-(C6> 


1-6 
3-6 




1 [ 


11,4-butanediol, 57716-79-7 
2-ethvl-(C6) 


1-4 






1 


1 1,4-butanediol, 2- 76651-98-4 1-7 
ethyl-2-roethyl- (C7> 4.7 






1-2 

1 2 




1 1,4-butanediol, 2- 66225-34-1 1-7 
fcthy]-3-mcthyl- (C7) 4.7 






1-2 

1 2 




11,4-butanedidT 39497-66-0 1-7 
U-isopropvl-fC^ 1 1 4.7 






1-2 

1 1 2 
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1,4-butanediol, 
2-metfiyl-fC5) 
1,4-butanediol, 
2-propyl- (CT) 
1,4-butanediol, 3- 
ethvl-l-methyl-f r?) 
2,3-butanediol (C4) 



2,3-butancdiol, 
2,3-<limethvl- (C6) 



2,3-butanediol, 
2-mcthyl- (CS) 



2938-98-9 
62946-68-3 
Method F 
513-85-9 



76-09-5 



5396-58-7 



1- 5 

2- 5 
2-9 
6-8 



3-9 
7-9 



6-10 
9-10 



6-10 
9-10 



1- 5 

2- 5 



3-4 



1-2 
1 

1- 3 

2- 3 



1- 3 

2- 3 



f °Uted groups in this Table ale all opLble tie ' 

XSS^J^S^ ~ aVCragC nUmb€rS «*<W*20> groups in the 

2S?" n J* C ?' Umn arC avera 8 e numbe « of (CH 2 CH 2 0) groups in the 
one methyl-capped polyethoxylate substituant in each derivative Jgr ° UpSmthe 

of nun,b ? , 1 ,n 11,18 column "e average numbers of (CH 2 CH 2 0) groups in each 

ff^Z^ 'T 1 ******* in each'deriLvf ' 

(0 The numbers in this column are average numbers of (CH 7 CH 7 CH-,CH-,0^ 
groups in the potytetramethyleneoxylated derivative 2^H 2 CH 2 0) 
U) The numbers in this column are average numbers of (CH(CH 2 CHi)CH-,0> 
groups in the polybutoxylated derivative. 1 2 3)C " 2U; 
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1,3-pentanediol, 
z,*Haimeuiyi- (t, /) 


60712-38-1 




1 




1 


2-4 
3 




1,3-pentanediol, 


29887-11-4 


2-9 
6-8 






1 


1- 3 

2- 3 




1,3-pentanediol, 
x-wieuiyj- (Coj 


149-31-5 




1-6 
4-6 




2-3 




1 


1,3-pentanediol, 
^,4-aimctnyl- (C7) 


129851-50-9 




1 




1 


2-4 
3 




1,3-pentanediol, 
j-inetnyi- (Lo) 


33879-72-0 




1-6 
4-6 




2-3 




1 


1,3-pentanediol, 


30458-16-3 




1 




1 


2-4 
3 




1,3-pentanediol, 
4-metnyl- (Lo) 


54876-99-2 




1-6 
4-6 




2-3 




1 


1,4-pentanediol 
(C5) 


626-95-9 






1-2 


3-4 






1,4-pentanediol, 
2,2-dimethyl- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2,3-dimethyI- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2,4-dimethvl- (C7) 


Method F 




1 




1 


2-4 
3 




1,4-pentanediol, 
2 -methyl- (C6) 


6287-17-8 




1-6 
4-6 




2-3 




1 


1,4-pentanediol, 
3,3KiimethyI- (C7) 


81887-62-9 




1 




1 


2-4 
3 




1,4-pentanediol, 
3,4-dimethvl-(C7) 


63521-36-8 




1 




1 


2-4 
3 




1,4-pentanediol, 
3-methyl- (C6) 


26787-63-3 




1-6 
4-6 




2-3 




1 


1,4-pentanediol, 
4-methyl- (C6) 


1462-10-8 




1-6 
4-6 




2-3 




1 


1,5-pentanediol 


111-29-5 




4-10 
8-10 


1 


3 






1,5-pentanediol, 
2,2-dimethyl- (C7) 


3121-82-2 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2,3-dimethvl- (CD 


81554-20-3 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2,4-dimethyl-(C7) 


2121-69-9 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
2-ethyl- (C7) 


14189-13-0 


1- 5 

2- 5 








1-2 
1 




1,5-pentanediol, 
2-methyl- (C6) 


42856-62-2 




1-4 




2 






1,5-pentanediol, 
3,3-dimethvl- (C7> 


53120-74-4 


1-7 
4-7 






1 


1-2 
2 




1,5-pentanediol, 
3-methyl- (C6) 


4457-71-0 




1-4 




2 
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2,3-pentanediol 


42027-23-* 




1-3 










2,3-pentanediol, 
z -methyl- (Co) 


7795-80-4 


1-7 
4-7 








1-2 
2 




2,3-pentanediol, 
3 -methyl- (C6) 


63521-37-9 


1-7 








1-2 
2 




2,3-pentanediol, 
4-roethyl- (C6) 


7795-79-1 


1-7 
4-7 








1-2 
2 




2,4-pentanedioI 
(C5) 


625-69-4 






1- 4 

2- 4 








2,4-pentanediol, 
2,3-dimethyl- <C7> 


24893-39-8 




1- 4 

2- 4 










2,4-pentanediol, 
2,4Hiimediyl- (C7> 


24892-49-7 




1- 4 

2- 4 










2,4-pentanediol, 
2-methyI- (C6) 


107-41-5 




5-10 
S-10 










2,4-pentanediol, 
3,3-dimethyl- (C7) 


24892-50-0 




1- 4 

2- 4 










2,4-pentanediol, 
3-methvl-(C6) 


Method H 




5-10 
8-10 




3 







ywupj in uua iouic oicmi upciaujc, uie 

generic limits being listed on the first line, and those that are preferred are in bold 
type and listed on the second line. 

(b) The numbers in this column are average numbers of (CH2CH2O) groups in the 
polycthoxylated derivative. 

(c) The numbers in this column are average numbers of (CH2CH2O) groups in the 
one methyl-capped polyethoxylate substituant in each derivative. 

(d) The numbers in this column are average numbers of (CH2CH2O) groups in each 
of the two methyl-capped polyethoxylate substituants in each derivative. 

(e) The numbers in this column are average numbers of (CH(CH3)CH 2 0) groups in 
the poiypropoxylated derivative. 

(0 The numbers in this column are average numbers of (CH2CH2CH2CH2O) 
groups in the polytetramethyleneoxylated derivative. 

(g) The numbers in this column are average numbers of (CH(CH2CH3)CH20) 
groups in the polybutoxylated derivative. 



TABLE VTTID 



Base Material^) 


Base 
Material 

CAS No. 


EO's 


l(Me-En) 


POs 


n-BO's 


BO's 








(c) 


(c) 


(0 


<B) 


1,3-hexanediol (C6) 


21531-91-9 




1- 5 

2- 5 


2 




1 


1,3-hexanediol, 2-methyl- 
<C7) 


66072-21-7 


2-9 
6-8 




1 


1- 3 

2- 3 


1 


1,3-hexanediol, 3-methyl- 
<C7) 


Method D 


2-9 
6-8 




1 


1- 3 

2- 3 





<*rttttN&iit 
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1,3-hexanediol, 4-methyl- 
(C7) 


Method C 


2-9 
6-8 




- 1 - 


1- 3 

2- 3 




1,3-hexanediol, 5-methyl- 
(C7) 


109863-14-1 


2-9 
6-8 




— L - 


1- 3 

2- 3 




1,4-hexanediol (C6) 


16432-53-4 




1- 5 

2- 5 






1 


1,4-hexanediol, 2-methyl- 
(C7) 


Method F 


2-9 
6-8 




— l — 


1- 3 

2- 3 




1,4-hexanediol, 3-methyl- 
(C7) 


66225-36-3 


2-9 
6-8 




-J— 


1- 3 

2- 3 




1,4-hexanediol, 4-methyl- 
(C7) 


40646-08-0 


2-9 
6-8 




— I — 


1- 3 

2- 3 




1,4-hexanediol, 5-methyI- 
(C7) 


38624-36-1 


2-9 
64 






1- 3 

2- 3 




1,5-hexanediol (C6) 


928^0-5 




1- 5 

2- 5 






1 


1,5-bexanediol, 2 -methyl- 
(C7) 


Method F 


2-9 
6-8 




1 


1- 3 

2- 3 




1,5-hcxanediol, 3-methyl- 
(C7) 


Method F 


2-9 
64 






1- 3 

2- 3 




1,5-hcxanediol, 4 -methyl- 
(C7) 


66225-37-4 


2-9 
6-8 




— - 

1 


1- 3 

2- 3 




1,5-hcxanediol, 5 -methyl- 
(C7) 


1462-11-9 


2-9 
6-8 




1 


1- 3 

2- 3 




1,6-hexanedid (C6) 


629-11-8 




1-2 


1-2 


4 




1,6-hexanediol, 2 -methyl- 
(C7) 


25258-92-8 


1- 5 

2- 5 






1-2 
1 




1,6-hexanediol, 3 -methyl - 
(C7) 


4089-71-8 


1- 5 

2- 5 






1-2 
1 




2,3-hexanediol (C6) 


617-30-1 


1- 5 

2- 5 






1-2 
1 




2,4-hexancdiol (C6) 


19780-90-6 




3-8 
5-8 


3 






2,4-hexanediol, 2-methyl- 
(C7) 


66225-35-2 




1-2 


1-2 






2,4-hexanediol, 3-methyl- 
(C7) 


116530-79-1 




1-2 


1-2 






2,4-hexanediol, 4-methyl- 
(C7) 


38836-25-8 




1-2 


1-2 






2,4-hexanediol, 5 -methyl- 
(CI) 


54877-00-8 




1-2 


1-2 






2,5-hexanediol (C6) 


2935-44-6 




3-8 
54 


3 






2,5-hexanediol, 2-methyl- 
(C7) 


29044-06-2 




1-2 


1-2 






2,5-hexanediol, 3-methyl- 
(C7) 


Method H 




1-2 


1-2 
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|3,4-hexanediol (C6) 1922-17-8 I M~ 

type and listed on the second line. P efelTed are m bo,d 

(b) The numbers in this column are average numbers of rrw„ ru n\ 
polyethoxylated derivative. of (CH 2 CH 2 0) groups in the 

(c) The numbers in this column are average numbers af<m^ru ™ . , 
one -M-jM po^Ko^ ^JLStS 222? W P " P ' " *• 

W The numbers in this column are average numbers of (CHfCH^ru ™ 
the polypropoxylated derivative. (CH(CH 3 )CH 2 0) groups in 

(0 The numbers in this column are average numbers of (CH,CH->C»>CH.™ 
groups in the polytetramethyleneoxylated derivative (C " 2CH 2CH 2 CH 2 0) 
(g) The numbers in this column are average numbers of fCHrCH->CH^H„rv> 
groups in the pofybutoxylated derivative. ^"(^C^KHjO) 

TABLE vrmr 




(a) The number of indicated alkoxylated groups J this Table are all operable die 

SySS^r m ° ~ ,vera8e "<WW» groups „ fc 

(c) The numbers in this c lumn are average numbers f (CH,CH->0) grouos in the 
one rnethyl-cspped pdyerhoxylate substiiuam in e*=h oerh^ule. 2 ' * P 
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(e) The numbers in this column are average numbers of (Cu ( ru,\ru ™ 

the polypropoxylated derivative. numoers or (CH(CH 3 )CH 2 0) groups in 

(f) The numbers in this column are average numbers of (CHiCU~.ru ru m 
groups m the poK^etramethyleneoxylaterderivrti^e ° f (CH2CH 2 CH 2CH 2 0) 



Table IX 
AROMATir np g 

Suitable aromatic diols include: 

Chemical Name 

Operable Amm.«i, 

l-phenyl-I,2-ethanediol 

1- phenyl-l,2-propanediol 

2- phenyl- 1,2-propanediol 

3- phenyl-l,2-propanediol 

1 -(3-methylphenyl> 1,3-propanediol 
K4-methylphenyl)-l,3-propanediol 

2- methyl-l.phenyl-l,3-propanediol 
1 -phenyl- 1 ,3-butanediol 

3- phenyl-l,3-butanediol 
1 -phenyl- 1 ,4-butanediol 
2-phenyI-l f 4-butanediol 
1 -phenyl-2,3-butanediol 

Preferred Aropi^;,. n:^i. 

I -phenyl- J, 2-ethanediol 

1- phenyl-l,2-propanediol 

2- phenyl- 1, 2-propanediol 

3- pheny/-], 2-propanediol 

1- (3-methylphenyl)-l, 3-propanediol 
W4wtbylphenyl)-l,3-pTopanediol 

2- methyl-l-phenyl-l,3-propanediol 
l-phenyJ-j,3-butanediol 

3- phenyl-l, 3-butanediol 
1 -phenyl- 1,4-butanediol 

More Preferred Am mf ,t;- n;^ 

1- ph nyH^-propanedi I 

2- phenyH,2-propanediol 

3- phenyl-l^-propanediol 
H3-metbylphenyl)-l^-propanedi I 
H4-methylpbenyI)-I^-pr panediol 
i methyH-phenyH^propanedi I 



CAS No. 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 

95840-73-6 

169437-68-7 



93-56-1 

1855-09-0 

87760-50-7 

17131-14-5 

51699-43-5 

159266-06-5 

139068-60-3 

118100-60-0 

68330-54-1 

136173-88-1 



1855-09-0 
87760-50-7 
17131-14-5 
51699-43-5 
159266-06-5 
139068-60-3 



WO 97/03169 



PCT/US96/11556 



56- 



^•pbenyH^-buUnediol 
»-phenyH,4-butanediol 

Inoperahlr Arnmstir n;„i. 

1- phenyl-I,3-propanediol 

2- phenyl-l,3-propanediol 

1- phenyl-l,2-butanedioI 

2- phenyl-l,2-butanedioI 

3- phenyl-l,2-butanediol 

4- phenyl-l,2-butanediol 
2-phenyI-l,3-butanediol 
4-phenyH ,3-butanedioI 
2-phenyI-2,3-butanediol 



68330-54-1 
136173-88-1 



154902-08-6 

157008-55-4 

141505-72-8 

143615-31-0 

103941-94-2 

81096-91-5 

138432-94-7 



pnnapal solvents which arc homologs, or analogs, of the above structures 

2T.£. ° f hydr ° 8en at ° mS " fa ~ ed * the -e, or 

more add.Uonal CH 2 groups, the total number of hydrogen atoms being kept at the 

r; r * ktroducin8 d ° uwe « *• ^ H^g 

the following known compounds: 

TABLF X 

EXAMPLES OF TINS ATI tp a f£r) rOMPninvmc 

Qperahl* UnMtnraf-H n:»i. 
1,3-PropanedioI, 2,2-di-2-propenyl- 
1,3-PropanedioI, 2-(l-pentenyl> 

U-Propanediol,2-(2-methyl-2-pro P enyI)-2-(2-pro P en y I)- 
l,3-Propanediol,2-(3-methyl-l-butenyl)- 
1,3-Propanediol, 2-(4-pentenyl> 
1 ,3-Propanediol, 2-ethyl-2-(2-inethyl-2-propenyI> 
1,3-Propanediol, 2-ethyl-2-(2-propenyI)- 
l,3-Propanediol,2-methyl-2-(3-methyl-3-butenyI)- 

1,3-Butanediol, 2,2-diallyl- 
1,3-ButanedioI, 2-( 1 -ethyl- 1-propenyl)- 
1,3-ButanedioI, 2-(2-butenyl)-2-methyl- 
1,3-ButanedioI, 2-(3-methyl-2-butenyI> 
1,3-Butanediol, 2-ethyl-2-(2-propenyl)- 

1.3- Butanediol,2-methyl-2-(l-inethyI-2-propenyI)- 

1.4- Butanediol, 2,3-bis(l-inethylethylidene)- 

l,4-Butanediol,2-(3-methyl-2-butenyl)-3-methylene- 
2-Butene-l,4-diol, 2<l,l-dimethylpropyl)- 
2-Butene-l,4-diol, 2-(l-methylpropyl> 
2-Butene-l,4-diol, 2-butyl- 



55038-13-6 
138436-18-7 
121887-76-1 
138436-17-6 
73012-46-1 
91367-61-2 
27606-26-4 
132130-95-1 

103985-49-5 
116103-35-6 
92207-83-5 
98955-19-2 
122761-93-7 
141585-58-2 
52127-63-6 
115895-78-8 
91154-01-7 
91154-00-6 
153943-66-9 
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1,3-Pentanediol, 2-ethenyI-3-ethyl- 


104681-37-6 


1,3-Pentanediol, 2-ethenyI-4,4-dimethyl- 


143447-08-9 


1,4-Pentanediol, 3-methyl-2-(2-propenyl)- 


139301-86-3 


1,5-Pentanediol, 2-(l-propenyi)- 


84143-44-2 


1,5-Pentanediol, 2-(2-propenyl)- 


134757-01-0 


1,5-Pentanediol, 2-ethylidene-3-methyl- 


42178-93-8 


1,5-Pentanediol, 2-propylidene- 


58203-50-2 


2,4-Pentanediol, 3-ethylidene-2,4-dimethyl- 


88610-19-9 


4-Pentene-l ,3-dioI, 2-( 1 , 1 -dimethylethyl)- 


109788-04-7 


4-Pentene-l,3-diol, 2-ethyI-2,3-dimethyl- 


90676-97-4 


1,4-Hexanediol, 4-ethyl-2-methylene- 


66950-87-6 


l,5-Hexadiene-3,4-diol, 2,3,5-trimethyI- 


1R9R4-03-7 

lO J Of — \J J - / 


l,5-Hexadiene-3,4-dioI, 5-ethyl-3-methyI- 


18927-17-1 


1,5-HexanedioI, 2-(l-methylethenyl> 


96802-18-5 


1,6-Hexanediol, 2-ethenyl- 


66747-31-7 


I-Hexene-3,4-diol, 5,5-dimethyl- 


16073/\_70 7 


l-Hexene-3,4-diol, 5,5-dimethyl- 




2-Hexene-l,5-dioL 4~ethenvl-2 5-dimethvl- 


7fl 1 0 1 7/^7 


3-Hexene- 1 ,6-dioL 2-ethenvl-2 5-dimethvl- 


1 177^1 ^7 7 


3-Hexene-l,6-diol, 2-ethyl- 




3 -Hexene- 1 ,6-diol, 3,4-dimethyl- 




4-Hexene-2,3-diol, 2,5-dimethyl- 




4-Hexene-2,3-diol, 3,4-dimethyl- 


1351/^7 17 ft 


5-Hexene-l,3-diol, 3-(2-propenyI)- 


746Q3.74-6 
/•toy J-a*t— o 


5-Hexene-2,3-diol, 2,3-dimethyl- 


154386-00-7 


5-Hexene-2,3-diol, 3,4-dimethyl- 


135096-1 3-8 

i «J mJ\J 7vr— i j — o 


5-Hexene-2 t 3-diol, 3,5-dimethyl- 


134626-63-4 


5-Hexene-2,4-dioL 3-ethenvl-2 5-dimethvl- 


15S75 1-74-0 
ijj / j i— ^*t— 7 


1,4-HeptanedioL 6-methvl-5-methvlene- 


1 00500-70-7 


l,5-Heptadiene-3 4-dioL 2 3-dimethvl- 


18077-O/w5 


l,5-Heptadiene-3,4-diol, 2 f 5-dimethyl- 


22607-16-5 


l,5-Heptadiene-3,4-diol, 3,5-dimethyl- 


18938-51-7 


1,7-HeptanedioI, 2,6-bis(methylene)- 


139618-24-9 


1,7-Heptanediol, 4-methyiene- 


71370-08-6 


l-Heptene-3,5-dioI, 2,4-dimethyl- 


155932-77-7 


l-Heptene-3,5-diol, 2,6-dimethyl- 


132157-35-8 


l-Heptene-3 f 5-diol, 3-ethenyI-5-methy! 


61841-10-9 


l-Heptene-3,5-diol, 6,6-dimethyI- 


109788-01-4 


2,4-Heptadiene-2,6-diol, 4,6-dimethyl- 


102605-95-8 


2,5-Heptadiene-l,7-diol, 4,4-dimethyl- 


162816-19-5 


2,6-Heptadiene-l,4-dioI, 2,5,5-trimethyI- 


115346-30-0 


2-Heptene-l,4-diol, 5 t 6-dimethyl- 


103867-76-1 


2-Heptene-l,5-diol, 5-ethyl- 


104683-39-8 


2-Heptene-l,7-diol, 2-methyl- 


74868-68-] 


3-Heptene-l,5-diol, 4,6-dimethyl- 


147028-45-3 
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3-Heptene-l,7-dioI, 
3-Heptene-2,5-diol, 
3-Heptene-2,5-diol, 
3-Heptene-2,6-diol, 
3-Heptene-2,6-diol, 
5-Heptene-l,3-diol, 
5-Heptene-l,3-diol, 
5-Heptene-l,4-diol, 
5-Heptene-l,4-dioI, 

5- Heptene-2,4-diol, 

6- Heptene-l,3-diol, 
6-Heptene-l,4-dioI, 
6-Heptene-l,4-diol, 
6-Heptene-l,5-diol, 
6-Heptene-l,5-diol, 
6-Heptene-2,4-dioI, 
6-Heptene-2,4-diol, 
6-Heptene-2,5-diol, 
6-Heptene-2,5-dioI, 



-58 

3-methyI-6-methylene- 

2.4- dimethyI- 

2.5- dimethyl- 

2.6- dimethyl- 
4,6-dimethyl- 
2,4-dimethyI- 
3,6-dimethyI- 
2,6-dimethyl- 
3,6-dimethyl- 

2.3- diinethyI- 
2,2-dimethyl- 
4-(2-propenyl)- 
5,6-dimethyI- 

2.4- dimethyJ- 

2-ethyIidene-6-methyI- 

4- (2-propenyI> 

5.5- dimethyl- 

4.6- dimethyI- 

5- ethenyI-4-methyI- 



1,3-Octanediol, 2-methylene- 
l,6-Octadiene-3,5-diol, 2,6-dimethyl- 

1.6- Octadiene-3,5-diol, 3,7-dimethyi- 

1.7- Octadiene-3,6^iiol, 2,6-dimethyl- 
l,7-Octadiene-3,6-dioI, 2,7-dimethyl- 
I,7-Octadiene-3,6-diol, 3,6-dimethyl- 
l-Octene-3,6-diol, 3-cthenyl- 
2,4,6-OcUtriene-l,8-diol, 2,7-dimethyl- 

2.4- Octadiene-lJ-diol, 3,7-dimethy]- 

2.5- Octadiene-l,7-diol, 2,6-dimethyI- 

2.5- Octadiene-U-diol, 3,7-dimethyl- 

2.6- Octadiene.l,4-diol, 3,7-dimethyl- (Rosiridol) 

2.6- Octadiene- 1 ,8-diol, 2-methyI- 

2.7- Octadiene-l,4^iiol, 3,7-dimethyl- 
2,7-Octadiene-l,5-dioI, 2,6-dimethyI- 
2,7.0ctadiene.I,6-dioI, 2,6-dimethyI- (8-Hydroxylinalool) 
2J-Octadiene-I,6-dioI, 2,7-dimethyl- 
2-Octene-l,4-diol 

2-Octene-l,7-diol 

2- Octene-l,7-diol, 2-methyl-6-methyIene- 
3>Octadiene-IJ-diol, 3,7-dimethyl- 
3,5-Octadiene-2,7-dio! f 2,7-dimethyl- 
3,5-OctanedioI, 4-methyiene- 

3 J-Octadiene-l,6-di I, 2,6-dimethyI- 
3,7-Octadiene-2,5-diol, 2,7-dimethyl- 
3 ( 70ctadiene-2,6-dioI, 2,6-dimethyl- 

3- Octene-l,5-diol, 4-methyi- 



109750-55-2 

98955-40-9 

24459-23-2 

160524-66-3 

59502-66-8 

123363-69-9 

96924-52-6 

106777-98-4 

106777-99-5 

104651-56-1 

140192-39-8 

1727-87-3 

152344-16-6 

74231-27-9 

91139- 73-0 
101536-75-8 
98753-77-6 
134876-94-1 
65757-31-5 

108086-78-8 

91140- 06-6 
75654-19-2 
51276-33-6 
26947-10-4 
31354-73-1 
65757-34-8 
162648-63-7 
136054-24-5 
91140-07-7 
117935-59-8 
101391-01-9 
149112-02-7 
91140-08-8 

91140-09-9 
103619-06-3 

60250-14-8 

40735-15-7 

73842-95-2 

91140-16-8 

62875-09-6 

7177-18-6 

143233-15-2 

127446-29-1 

171436-39-8 

150283-67-3 

147028-43-1 
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3- Octene-l,5-dioI, 5-methyl- 

4.6- Octadiene- 1 ,3-dioI. 2,2-dimethyl- 
4,7^ctadiene-2,3-diol, 2,6-dimethyl- 

4.7- Octadiene-2,6-diol, 2,6-dimethyl- 

4- Octene-l,6-diol, 7-methyl- 
^Octene-l.S-dioI, 2,7-bis( m ethylene)- 

4- Octene-l,8-diol, 2-methylene- 
S,7-Octadiene-l,4-diol, 2,7-dimethyI- 
5,7-Octadiene-l,4^iol, 7-methyl- 

5- Octene-l,3-diol 

6- Octene-l,3-dioI, 7-methyl- 
6-Octene-l,4-diol, 7-methyl- 
6-Octene-I,5-dioI 
6-Octene-l,5-dioI, 7-methyJ- 
6-Octene-3,5-diol, 2-methyI- 

6- Octene-3,5-diol, 4-methyl- 

7- Octene-l,3-dioI, 2-methyl- 
7-Octene-l,3-diol, 4-methyl- 
7-Octene-U-diol, 7-methyl- 
7-Octene-l,5-diol 
7-Octene-l,6-diol 
7-Octene-l,6-diol, 5-methyI- 
?-0^2,4-dioI, 2-methyl-6-methylene- 
7-Octene-2,5-diol, 7-methyl- 
7-Octene-3,5-diol, 2-methyI- 

l-Nonene-3,5-diol 
l-Nonene-3 r 7-dioI 

3- Nonene-2,5-diol 
4,6-Nonadiene-l,3-dioI, 8-methyl- 

4- Nonene-2,8-diol 

6.8- Nonadiene- 1 ,5-diol 

7- Nonene-2,4-dioi 

8- Nonene-2,4-diol 
8-Nonene-2,5-diol 

1.9- Decadiene-3,8-diol 
1 ,9-Decadiene-4, 6-diol 

Preferred Unsaturate n;„n 
1.3-Butanediol, 2.2-dialfyl- 
1,3-Butanediol, 2-Cl-ethyl-l-propenylJ- 
1.3-ButanedioI, 2-(2-butenyl)-2-methyl- 
1,3-Butanediol. 2-(3-methyl-2-butenyl)- 

1.3- Butanediol, 2^thyU2-(2^ropenyl)- 
^uUmediol,2^etfyl.2-(l^thyl.2^ropeml). 

1.4- Butanediol, 2,3-bis(l-methylethyUdem)- 



19764-77-3 

39824-01-6 

51117-38-5 

59076-71-0 

84538-24-9 

109750-56-3 

109750-58-5 

105676-78-6 

105676-80-0 

130272-38-7 

110971-19-2 

152715-87-2 

145623-79-6 

116214-61-0 

65534-66-9 

156414-25-4 

155295-38-8 

142459-25-4 

132130-96-2 

7310-51-2 

159099-43-1 

144880-56-8 

72446-81-2 

152344-12-2 

98753-85-6 

119554-56-2 

23866-97-9 

165746-84-9 

124099-52-1 

154600-80-3 

108586-03-4 

30625-41-3 

119785-59-0 

132381-58-9 

103984-04-9 
138835-67-3 



103985-49-5 

116103-35-6 

92207-83-5 

98955-19-2 

122761-93-7 

141585-58-2 

52127-63-6 
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1.3-Pentanediol, 2-elheny!-3-ethyl- 


IftAfJlX %7-A 


1,3-Pentanediol. 2-ethenvl-4 4-dimethvl- 


I J1AA7.JUI Q 


7, 4-Pcfttanediol 3-methvl-2-f?-nmnerrvl)- 


/ 90 3/1/ OK- 9 


4-Pentene-l 3-dinl 2-71 I -dime thvle thvl ) 


Juy7oo-04-7 


4-Pentene- I 3-dinl 2-^thvl-P 1-dint*>thv/ 


yu676-y7-4 


I 4-Hexcmediol 4-ethvl-2-methvlenp- 




7, 5-Hexadiene-3. 4-diol 2 3 5-trimethvl- 




1 ,5-HexanedioL 2-fl-methvlethenvl)- 




2-Hexene-l,5-diol t 4-ethenyl-2 t 5-dimethyI- 


70101-76-7 


1 4-Henttmedinl /i-mt>th\)J~ ^_»t/>#/r» 


100590-29-2 


2 4-Ffent/}diptu>-J A—dir%l A t/ 


102605-95-8 


2. 6—J-f(>ntfldii>*l0— / Asiir\1 7 ^ rriiMi><Iii>/ 

i , nHsioi, z, D T D-iritneinyi- 


115346-30-0 


2—ffpnt0ru*— I Asiinl V /LrVim/>rlm/ 

*t/ jc^/»rr*tr-i , t-ww, j # o-cume inyi - 


103867-76-1 


j /ic//icf j , ^*%iit/i , n t o-Qimeinyi- 


147028-45-3 


- , *jcfS9cw*z-i t J m tut/i t t'HAiniizinyi'- 


123363-69-9 


5-Her>iene- 1 3-dinl ? /LsJimftlruf 


96924-52-6 


5-HeDtene-l 4-dinl 7 fi-dimpthvl- 


10o777-9o-4 


5-HeDtene-l 4-diol 3 6*dinu>thvL 


JUO/ / /-yy-j 


6-Heotene-l 3-diol 2 2-dimethvl- 


JwJyj-Jy-o 


6-HcDtene- J 4-dinl 5 fLdimethvl- 


1dZ544-1o-o 


6-Heotene- 1 5-dinl 2 4-dimpthvU 


74251-2 7-y 




Oil 3Q 77 /l 

91 139-73-0 


G~ HeDtene-2 4-dinl 4-f?-nmnt>m)]\- 


101530-7 j-o 


I-@ctene-3 6-dial 3^thewrvl- 


XC7C7 Jjrf 1? 


^ » ^» *-* fcwi t oniii/i f a ( / m %d»rntsinyt m - 


J0204O-03-/ 


2»5-Octadiene-l 7 -dial 2 6~dimetkvl- 


o i I Ati n7 7 


2 5-Octadiene-I 7-dinl 3 7-dimethvL 


I 770 7< CO-JP 


2, 6-Octadiene-l, 4-diol, 3 J -dimethyl- (Rosiridol) 


101391-01-9 


2, 6-Ociadiene~l, S-diol 2-methyI- 


149112-02-7 


2,7-Octadiene-l,4-diol, 3 J -dimethyl- 


91140-08-8 


2, 7-Octadiene-l t 2. 6-dimethyl- 


91140-09-9 


2,7-Octadiene-l,6-diol t 2,6-dimethyl- (8-Hydroxylinalool) 


103619-06-3 


2, 7-Octadiene-l, 6-diol 2, 7-dimethyl- 


60250-14-8 


2-Octene-lJ-diol, 2-methyl-6-methylene- 


91140-16-8 


3 t 5-Octadiene-2,7-diol f 2 1 7 -dimethyl- 


7177-18-6 


3,5-OcianedioI, 4-methylene- 


143233-15-2 


3. 7-Octadiene-l 6-diol, 2, 6-dimethyl- 


127446-29-1 


4-Octene-J f 8-diol f 2-methylene- 


109750-58-5 


6-Octene-3, 5-diol, 2-methyl- 


65534-66-9 


6-Octene-3,5-diol, 4-methyl- 


156414-25-4 


7-Octene-2, 4-diol, 2-methyl-6-methylene- 


72446-81-2 


7-Octene-2.5-diol, 7-methyl- 


152344-12-2 


7-Octene-3 9 5-diol t 2-methyl- 


98753-85-6 
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J-Nonene-3, 5-diol 

l-Nonene-3.7-dtoI 119554-56-2 

3- Nonene-2,5-diol 23866-97-9 

4- Nonene-2,8-diol 165746-84-9 

6.8- Nonadene-lS-diol {{iT'* 0 ' 3 

7- N 0 ne n e-2,4*£o! 108586-03-4 

8- Nonene-2,4-diol 30625-41-3 

5- Nonene-ZS^iol U9785-59-0 

132381-58-9 

1. 9- Decadiene-3, 8-ctiol 
; and 

XI. mixtures thereof 

There are no Cj_ 2 mono-ols that provide the clear concentrated fabric 
softener compositions of this invention. Only one C 3 mono-ol, n-propanol, provides 
acceptable performance (forms a clear product and either keeps it clear to a 
temperature of about 4°C, or allows it to recover upon rewarming to room 
temperature), although its boiling point (BP) is undesirably low. Of the C 4 mono- 
ols, only 2-butam.l and 2-methyl-2-propanoI provide very good performance, but 2- 
methyI-2-propanol has a BP that is undesirably low. There are no C 5 ^ mono-ols 
that prov.de clear products except for unsaturated mono-ols as described above and 
hereinafter. 

It is found that some principal solvents which have two hydroxyl groups in 
their chemical formulas are suitable for use in the formulation of the liquid 
concentrated, dear fabric softener compositions of this invention. It is discovered 
that the stability of each principal solvent is surprisingly very selective, dependent 
on the number of carbon atoms, the isomeric configuration of the molecules having 
the same number of carbon atoms, the degree of unsanction, etc Principal solvents 
with similar solubility characteristics to the principal solvents above and possessing at 
least some asymmetry will provide the same benefit. It is discovered that the suitable 
principal solvents have a ClogP of from about 0.15 to about 0.64, preferably from 
about 0.25 to about 0.62, and more preferably from about 0 40 to about 0.60. 

For example, for the 1,2-alkanediol principal solvent series having the general 
formula HO-CH 2 -CHOH-(CH 2 ) n -H, with n being from 1 to 8, only 1,2-hexanediol 
(n=4), which has a ClogP value of about 0.53, which is within the effective ClogP 
range of from about 0. 15 to ab ut 0.64, is a good principal solvent, and is within the 
claim f this invention, while the others, e.g., 1,2-propanediol, 1,2-butanediol, 1,2- 
pcntanediol, 1,2-octanediol, 1,2-decanediol, having ClogP values outside the 
ffective 0.15 - 0.64 range, are not. Furthermore, of the hexanediol isomers, again, 
the 1,2-hexanediol is a good principal solvent, while many other isomers such as 1,3- 
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wo»1 



PCT/US96/11SS6 

-62- 



J™*" 1 - "■»« ClogP .due, outad, the effecdv. 0.15 - 0 64 t^ge « M 
TJ- - te*. by the E™p,es „d Con^ve Ex^p,* ,. A .i' "(£ 

WtBb,e for ""^S c,ear Products and only I 2-butaned.ol 1 1 

hJ^r! ; 2 ' 3 - pentoe<i ""' '.<-«i™thyl-; 3,4-penanedio,, 2.3-dJL,- 1 1 

* l-ZTf '-"l*""*"!: of which the moa p^fe™, „e: 2,3-pem^edio, 
tM-tf* 2.3-pena.edio,. Wimahy| , 2>J . pera>nedjol 3 ^J^*' 

oto™, S T ay ' C, diol isomer but only the liaed one, 

pn«* ete products „d the preft™, «, ,,3^^ * °7 

mahyM-fa-methylprop^K l.l- pmpmMt 2.,«^^ t yuJL,.. 13 

<**»-*4 1,4-but^dio,. 2^-3,3^.. 

1.3-P—dW. 2.4,4-Wne*,!-; U-poa^edio!. 3,4,4-,™^ 
MM** »M« 2.2,4-,™^.; .^.J!' 
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Ts^^' I'tr^ 01 2 ' 3 ' 4 - trimrth ^ M-pentanediol, 3,3,4-trimethy,-; 

2^^^ ^ 1 ' 5 - Pentanedi ° 1 ' ******** 1,5-pentanedL 
2,3 3-tnm thyK; 2 ,4-pentanedio«, 2,3,4-trimethy.-; 1,3-pentanedioI, 2-ethy.-2-methyl- 
, 1,3-pentaned.ol, 2-ethy!-3- me thyl-; 1,3-pentanediol, 2-ethyl-4-methyl- 13 

^^-meAyl-; 1,4-pentanediol, 2-emyU-methyl-; ,,5-pentanediol, 3-ethyl-3- 
; 2 4-pentanediol, 3.ethyl-2- m ethy,-; 1,3-pentanediol, 2-isop opyl- 1 . 
it^l ^ 2 - is °P"W'-; M-pentanediol, ^opy . 

dunethy! 1.3-hexaned.oI, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyl- 1 3 - 

1 2 ' 5 h " dimethy,s l ' 3 • hexanedio, • 3 - 4 *-^ i £ 

U-hexaned.01, 4,4-dimethyl-; 1,3-hexanediol, 4.5-dimethy>- 14- 

d^l ' , \ 1^'' 1 ' 4 - heXanedi ° 1 ' 2 **-^ 2,4- 
d^ethyl-; 14-hexanedio., 2.5-di m ethy.-; 1,4-hexanedioI, 3,3-dimethyl- 14- 

hexaned,ol, 3,4-dimethyl-; ,,4-hexanedioI, 3,5-dimethyl-; 1,4-hexanedL 45- 

1.4-hexanediol, 5,5-dimethyl-; 1.5-hexanediol, 2,2-dimethyl- 1 

^ ?^ hyl '' V*—**- Ethyls 1,5-hexan Jol! 2.5- 
d^thyl-; 1,5-hex^ediol, 3,3-dimethyl-; 1.5-hexanediol, 3,4-dimethyl- 15- 

£Zt ; ft*"** 1 4,5-dimethy.-; 2,6-hexanedL>', 3,3- 

d,methyl- ; U-hexanediol, 2-ethyI-; 1,3-hexanediol, 4-ethyl-; ,,4-hexanedio., 2-ethyl- 
. 1,4-hexaned.ol. 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyl- 2 4- 
hexanedjol 4-ethyl-; 2,5-hexanediol, 3-ethy.-; 1,3-heptanediol, 2-methy.-;' 1,3- 
heptaned-ol, 3-methyl s 1,3-heptanediol, 4-methy.-; 1,3-heptanediol, 5-methyl- 1 3- 
heptaned.01, 6-methyl-; 1,4-heptanediol, 2-methyl-; l,4-he P tanediol, 3-methyl-' 14- 
hepunediol, 4-methyi-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-' 15- 
heptaned,ol, 2-methyl-; 1,5-heptanedioI, 3-methyl-; 1,5-heptanediol, 4-methyl-' 15- 
heptanediol, 5-methyl-; 1,5-heptanediol. 6-methyU; 1,6-heptanediol, 2-methyl-' 16- 
hepta„ed.ol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-' 16- 
heptanediol, 6-methyl-; 2,4-heptanedioI, 2-methyl-; 2,4-heptanediol, 3-methyl-' 2*4- 
heptaneAol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-' 25- 
heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5-heptanedioI, 4-methyl-' 2 ' 5 - 
hepuned,0l, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-' 26- 
heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4-heptanediol, S-methyk 3 's- 
heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanedi'ol 
2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 3,6-octanediol of which the 
foUowmg are the most preferred: 1,3-propanediol, 2-(l,l-dimethylpropyl> 1 3- 
propanediol, 2-(1.2-dimethylpropyl)-; 1,3-propanediol, 2-(l-ethylp r opyl)- ' l' 3 - 
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propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-methyl-2-(l-methylpropyl)-; 1,3-propanediol, 2-methyl-2-(2- 
methylpropyl)-; 1,3-propanediol, 2-tertiary-butyl-2-methyl-; 1,3-butancdiol, 2-(l- 
methylpropyl)-; 1,3-butanediol, 2-(2-methylpropyl)-; 1,3-butanedioI, 2-butyl-; 1,3- 
butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 

2.2- diethyi-; 1,4-butanediol, 2-ethyl-2,3-dimethyI-; 1,4-butanedioI, 2-ethyl-3,3- 
dimethyl-; 1,4-butanediol, 2-(l,l-dimethyIethyl)-; 1,3-pentanediol, 2,3,4-trimethyl-; 
1,5-pentanediol, 2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 
2,3,3-trimethyl-; 1,3-pentanediol, 2-ethyI-2-methyl-; 1,3-pentanediol, 2-ethyl-3- 
methyl-; 1,3-pentanediol, 2-ethyl-4-methyl-; 1,3-pentanediol, 3-ethyI-2-methyl-; 1,4- 
pentanediol, 2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 
2-ethyl-4-methyI-; 1,5-pentanediol, 3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 2,4- 
pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyI-; 1,3-hexanediol, 2,3-dimethyl-; 

1.3- hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4- 
dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-, 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4-hexanediol 5,5-dimethyl-; 1,5- 
hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4- 
dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5- 
hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5-dimethyl-, 1,5-hexanediol, 4,5- 
dimethyl-; 2,6-hexanediol t 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-, 

2.4- hexanediol, 3-cthyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-mcthyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-, 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
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b^«*ol 2-me.hy,.; 3-me.hyl-; 2.6-h.p^o,, 4. mahyl .. 3> «. 

N*** 3,5-hep^io,, 2-™,*,.; 4- m ««M-; 2,4- 

2 S^diot 2,6^ MKli „ l ; 2,7-oc^ot 3.5-oct^dioI; .Jor 

3,6-octanedioI. 

Preferred mixtures of «ght-carbon-atom-l,3 diols can be formed by the 

Z^£T. "T" ° f ***** '^utyraldehyde and/or methyl ethyl 
W-butanone), so long as there are at least two of these reactants in the reaction 

h^T ? ° f ^ *** fo,Iowed bv version by 

hydrogen to form a mixture of eight-carbon- 1,3-dio.s, i.e., a mixture of 8-carbon- 
1,3-d.oIs pnmanly consisting of: 2,2,4.tru„eth y l.l,3-penta„ediol; 2-ethyM 3- 
i 2 ^yM,3-hexanediol; 2-ethyl-4-methyl-U-pentanediol; JhylO- 
hTo^ r 12 : 1 ^-dimethyl^hexanediol; 2-methyI-3,5- 

D en^° K T 3 - methyW ' 5 - he P^ the .evel of 2,2,4-trimethyM 3- 
per*aned,ol bemg Jess than half of any mixture, possibly along with other minor 
isomers resultmg from condensation on the methylene group of 2-butanone, when it is 
present, instead of on the methyl group. 

The formulatabuity, and other properties, such as odor, fluidity, melting 
pom lowering, etc., of some C M diols listed above in Tables E-IV which are not 
preferred, can be improved by polyalkoxylation. Also, some of the C3.5 diols which 
are alkoxylated are preferred. Preferred alkoxylated derivatives of the above C, 8 

re*™ n^r" 8 diSd ° SUre ' W ^ V°W*yl>Ux, V means 
IT" 2 2 m ^ ""^ "^M^PPrf polyethoxylates -(CH 2 CH 2 0) n CH, 

' 1 '"^ BO means polybutyleneoxy groups 

CH(CH 2 CH 3 )CH 2 0) n H ; and "n-BO" means polrfn-butyleneoxy) grfups 
(CH 2 CH 2 CM2CH20) n H.] include. P 

1 1,2-propanediol (C3) 2(Me-E 3 ^) ; l,2- propan ediol (C3) PO4 12- 
propanediol, 2-methyl- (C4) (Me-E 8 . 10 ); 1,2-propanediol, 2-methyl- (04)2(1^- 
Ei); 1,2-propanediol, 2-methyl- (C4) P0 3 ; 1,3-propanediol (C3) 2(Me-E 8 ) 1 3- 
propanediol (C3) P0 6 ; 1,3-propanediol, 2,2-diethyl- (C7) £4.7; 1,3-propanediol, 
2,2-d.ethyl- (C7) PO i; 1,3-propanediol, 2,2-diethyl- (C7) „-B0 2 ; 1,3-propanediol 
2,2-dunethyl- (C5) 2(Me E,.^; 1,3-propanediol, 2,2-dimethyl- (C5) PO4 1 3^ 
propanediol, 2-d-methylpropyl)- (C7) £4.7; 1,3-propanediol, 2-(l- m ethylpropyl> 
(C7) POi; 1,3-propanediol, 2-(l-methylpropyl)- (C7) n-B(>2; 1,3-propanediol, 2-(2- 
methjrlpropyl)- (C7) E4.7; 1,3-pr panediol, 2-(2-methyIp ropy l)- (C7) PO, 1 3- 
propanediol, 2-(2-methylpropyl)- (C7) n-B0 2 ; 1,3-propanediol, 2-ethyl- (C5) (l^ e 
E9., 0 ); 1,3-propanediol, 2-ethyl- (C5) 2(Me Ej); 1,3-propanediol, 2-ethyl- (C5) 
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PO3; l,3-propanediol,2-ethyl-2-methyl-(C6)(McE3. 6 ); 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) P0 2 ; 1,3-propanediol, 2-ethyl-2-methyl- (C6) BOi; 1,3-propanediol, 2- 
isopropyl- (C6) (Me E 3 ^); 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3- 
propanediol, 2-isopropyl- (C6) BO i; 1,3-propanediol, 2-methyl- (C4) 2(Me E4.5); 
1,3-propanediol, 2-methyl- (C4) PO5; 1,3-propanediol, 2-methyl- (C4) BO2; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) £5.9; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) POi; 1,3-propanediol, 2-methyI-2-isopropyl- (C7) n-B02. 3 ; 1,3- 
propanediol, 2-methyl-2-propyl- (C7) E4.7; 1,3-propanediol, 2-methyl-2 -propyl- 
(C7) PO i; 1,3-propanediol, 2-methyl-2-propyl- (C7) n-B0 2 ; 1.3-propanediol, 2- 
propyl- (C6) (Me E^); 1,3-propanediol, 2-propyl- (C6) P0 2 ; 

2. 1,2-butanediol (C4) (Me E^g); 1,2-butanediol (C4) P0 2 . 3 ; 1,2-butanediol 
(C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) E 2 . 5 ; 1,2-butanediol, 2,3-dimethyl- 
(C6) n-BOi; 1,2-butanediol, 2-ethyl- (C6) E1.3; 1,2-butanediol, 2-ethyl- (C6) n- 
BOi; 1,2-butanediol, 2-methyl- (C5) (Me Ej_ 2 ); 1,2-butanediol, 2-methyl- (C5) 
POi; 1,2-butanediol, 3,3-dimethyl- (C6) E 2 . 5 ; 1,2-butanediol, 3,3-dimethyl- (C6) n- 
BO i; 1,2-butanediol, 3-methyl- (C5) (Me Ej. 2 ); 1,2-butanediol, 3-methyl- (C5) 
POj; 1,3-butanediol (C4) 2(Me E 5 ^); 1,3-butanediol (C4) B0 2 ; 1,3-butanediol, 
2,2,3-trimethyl- (C7) (Me E^); 1,3-butanediol, 2,2,3-trimethyl- (C7) P0 2 ; 1,3- 
butanediol, 2,2-dimethyl- (C6) (Me E^g); 1,3-butanediol, 2,2-dimethyl- (C6) PO3; 
1,3-butanediol, 2,3-dimethyl- (C6) (Me E^g); 1,3-butanediol, 2,3-dimethyl- (C6) 
P0 3 ; 1,3-butanediol, 2-ethyl- (C6) (Me E 4 ^); 1,3-butanediol, 2-ethyl- (C6) P0 2 . 3 , 
1,3-butanediol, 2-ethyl- (C6) BOj; 1,3-butanediol, 2-ethyl-2-methyl- (C7) (MeE]); 

1.3- butanediol, 2-ethyl-2-methyl- (C7) POi; 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
n-B0 3 ; 1,3-butanediol, 2-ethyl-3-methyl- (C7) (Me Ej); 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) POi; 1,3-butanediol, 2-ethyl-3-methyl- (C7) n-B0 3 ; 1,3-butanediol, 2- 
isopropyl- (C7) (Me E^; 1,3-butanediol, 2-isopropyl- (C7) POj; 1,3-butanediol 2- 
isopropyl- (C7) n-B0 3 ; 1,3-butanediol, 2-methyl- (C5) 2(Me E 2 . 3 ); 1,3-butanediol, 
2-methyl- (C5) PO4; 1,3-butanediol, 2-propyl- (C7) E6_g; 1,3-butanediol, 2-propyl- 
(C7) POj; 1,3-butanediol, 2-propyl- (C7) n-B0 2 . 3 ; 1,3-butanediol, 3-methyl- (C5) 
2(Me E 2 . 3 ); 1,3-butanediol, 3-methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E3.4); 

1.4- butanediol (C4) PO4.5; 1,4-butanediol, 2,2,3-trimethyl- (C7) £5.9; 1,4- 
butanediol, 2,2,3-trimethyl- (C7) POj; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-B0 2 . 
3 ; 1,4-butanedi I, 2,2-dimethyl- (C6) (Me E 3 ^); 1,4-butanediol, 2,2-dimethyl- (C6) 
P02; 1,4-butanediol, 2,2-dimethyl- (C6) BOj; 1,4-butanediol, 2,3-dimethyl- (C6) 
(Me E3^); 1,4-butanediol, 2,3-dimethyl- (C6) P0 2 ; 1,4-butanediol, 2,3-dimethyl- 
(C6) BOj; 1,4-butanediol, 2-ethyl- (C6) (Me E^); 1,4-butanediol, 2-ethyl- (C6) 
P0 2 ; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-2-methyl- 
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£L SfJ^'i 2 " nahyl - (CS) E <> * 

M*-*-** 2-propyl- (C7) E 2 . 5 ; M-bu,.^ 2wyl . 
(C7) n-BO,; 1,4-butanediol, 3-ethyI-l-methvJ- (Cl\ * au y 
methvl- (CT> Pn, i ^ k ♦ ... , ( } I ' 4 - butan ed»°». 3-ethyl-l- 

meinyi- <C7) PO,, 1,4-butaneduri, 3-ethyl-i -methvl- (n\ „ nr* ~ , 
(C4) /VfcF^^nu. J - . ^ (C ^ n_B °2-3; 2,3-butanediol 

bul!^ ,^; 10 i' 2 ' 3 - bUtanedl0, < C4 > ^ E,); 2,3-butanediol (C4) PG 3 . 2 3- 

butancd.01, 2,3-dunethyl- (C6) B0 2 _ 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E? O 
2,3-butanediol, 2-methyl- (C5) PO* 2,3-butanediol. 2. m ^y H L ) m\ ' 

3 1,2-pentanediol (C5) E 7 . I0 ; 1,2-pentanediol, (C5) 'po, 12- 

^ J-BO -Tf 1, ' T ^ ^ (C6) B » : ^^"tanediol, 3-methy, 
BO 13 1.2-pcntanediol,4- m ethyl(C6)n- 
BO , 13-pentaned.ol (C5) 2(Me-E N2 ); 1,3-pentanediol (C5) Pol 3- 

^T^Jf^' (C?) (C7) PO 

d^ih wr; ^ ^ 2 . 4 ^"yl- (C7) (Me-E,); 1,3-pentanediol, 2,4- 

TbL 1 - 3 r ,tanedi01 ' ^ < C7 > P °l^ 1.3-pentanedio., 2-ethyl- (C7) 

(C^PO I ' 3 -^ to,ed « o1 . (C6) 2(Me-E 4 _ 6 ); 1,3-pentanediol, 2-methyl- 

(C6) P0 2 _ 3 ; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-E,); 1,3-pentanediol 3 4- 
d^yl^CTJPO,; 1,3-pentanediol, 3.4-dimethyl- (C7) n-BO,; 1 3-pentanell 3 

4,4-dunethyl- (C7) (Me-E,); 1,3-pentanediol, 4,4-dimethyl- (C7) PO, 13 
pentanediol, 4,4-dimethyl- (C7) „-B0 3 ; 1,3-pentanediol, 4-methyl- (C6) 2<Me-E. 
6); 1,3-pentanediol, 4-methyl- (C6) P0 2 _ 3 ; 1,4-pentanediol, (C5) 2(Me- El 2 ) 1 4- 
pentanediol (C5) PO^; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-E 1") 14 
pentanediol, 2,2-dimethyl- (C7) PO,; 1,4-pentanediol, 2,2-dimethyl- (C7) n-BO V 
1,4-pentanediol, 2,3-dimethy.. (C7) (Me-E,); 1,4-pentanediol, 2,3-dimethyl- { C1) 
PO,, l^pent^ol, 2.3-dimethyl- (C7) n-BO,; l^pent^ediol, 2,4-dimethyi- 
(C7) (Me-E,); 1,4-pentanediol, 2,4-dimethyl- (C7) PO,; 1,4-pentanediol 2 4- 
dunethy^ (C7) ^BO,, 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4-pentanediol, 
2-methyl- (C6) P0 2 . 3 ; 1,4-pentanediol, 3,3-dimethyl- (C7) (Me-E,); 1,4- 
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pentanediol, 3,3-dimethyl- (C7) POj; 1,4-pentanediol, 3,3-dimethyI- (C7) n-BOj; 

1.4- pentanediol, 3,4-dimethyl- (C7) (Me-Ei); 1,4-pentanediol, 3,4-dimethyI- (C7) 
POi; 1,4-pentanediol, 3,4-dimethyl- (C7) n-B0 3 ; 1,4-pentanediol, 3-methyl- (C6) 
2(Me-E4_ 6 ); 1,4-pentanediol, 3-methyl- (C6) PO2.3; 1,4-pentanediol, 4-methyl- 
(C6) 2(Me-E4^); 1,4-pentanediol, 4-methyl- (C6) PO2.3; 1,5-pentanediol, (C5) 
(Me-Eg_ 10 ); 1,5-pentanediol (C5) 2(Me-E,); 1,5-pentanediol (C5) PO3; 1,5- 
pentanediol, 2,2-dimethyl- (C7) E4.7; 1,5-pentanediol, 2,2-dimethyl- (C7) POi; 1,5- 
pentanediol, 2,2-dimethyI- (C7) n-B0 2 ; 1,5-pentanediol, 2,3-dimethyl- (C7) E4.7; 

1.5- pentanediol, 2,3-dimethyl- (C7) PO i; 1,5-pentanediol, 2,3-dimethyl- (C7) n- 
BO2; 1,5-pentanediol, 2,4-dimethyl- (C7) E4.7; 1,5-pentanediol, 2,4-dimethyl- (C7) 
PO i; 1,5-pentanediol, 2,4-dimethyl- (C7) n-B0 2 ; 1,5-pentanediol, 2-ethyl- (C7) E 2 . 
5; 1,5-pentanediol, 2-ethyl- (C7) n-B0 lt 1,5-pentanediol, 2-methyl- (C6) (Me-E M ); 
1,5-pentanediol, 2-methyl- (C6) P0 2 ; 1,5-pentanediol, 3,3-dimethyl- (C7) E4.7; 1,5- 
pentanediol, 3,3-dimethyl- (C7) PO i; 1,5-pentanediol, 3,3-dimethyl- (C7) n-B0 2 ; 
1,5-pentanediol, 3-methyl- (C6) (Me-E M ); 1,5-pentanediol, 3-methyl- (C6) P0 2 ; 
2,3-pentanediol, (C5) (Me-Ei.3); 2,3-pentanediol, (C5) P0 2 ; 2,3-pentanediol, 2- 
methyl- (C6) E4.7; 2,3-pentanediol, 2-methyl- (C6) PO i; 2,3-pentanediol, 2-methyl- 
(C6) n-B0 2 ; 2,3-pentanediol, 3-methyl- (C6) E4.7; 2,3-pentanediol, 3-methyl- (C6) 
PO^ 2,3-pentanediol, 3-methyl- (C6) n-B0 2 ; 2,3-pentanediol, 4-methyl- (C6) E4.7; 
2,3-pentanediol, 4-methyl- (C6) POj; 2,3-pentanediol, 4-methyl- (C6) n-BC^; 2,4- 
pentanediol, (C5) 2(Me-E 2 _4); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3- 
dimethyl- (C7) (Me-E 2 _4); 2,4-pentanediol, 2,3-dimethyl- (C7) PO^ 2,4- 
pentanediol, 2,4-dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 2,4-dimethyl- (C7) 
P0 2 ; 2,4-pentanediol, 2-methyl- (C7) (Me-E 8 . 10 ); 2,4-pentanediol, 2-methyl- (C7) 
P0 3 ; 2,4-pentanediol, 3,3-dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 3,3-dimethyl- 
(C7) P0 2 ; 2,4-pentanediol, 3-methyl- (C6) (Me-Eg.i 0 ); 2,4-pentanediol. 3-methyl- 
(C6)P0 3 ; 

4. 1,3-hexanedioI (C6) (Me-E 2 . 5 ); 1,3-hexanedioI (C6) P0 2 ; 1,3- 
hexanediol (C6) BOi; 1,3-hexanediol, 2-methyl- (C7) E^g; 1,3-hexanediol, 2- 
methyl- (C7) POj; 1,3-hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,3-hexanediol, 3- 
methyl- (C7) E^g; 1,3-hexanediol, 3-methyl- (C7) PO^ 1,3-hexanediol, 3-methyl- 
(C7) n-B0 2 . 3 ; 1,3-hexanediol, 4-methyl- (C7) E^g; 1,3-hexanediol, 4-methyl- (C7) 
POi; 1,3-hexanediol, 4-methyl- (C7) n-BC^.3; 1,3-hexanediol, 5-methyl- (C7) E6_g; 

1.3- hexanediol, 5-methyl- (C7) POi; 1,3-hexanediol, 5-methyl- (C7) n-BO^; 1,4- 
hexanediol (C6) (Me-E 2 . 5 ); 1,4-hexanediol (C6) P0 2 ; 1,4-hexanediol (C6) BOi; 

1.4- hexanediol, 2-methyl- (C7) E^g; 1,4-hexanediol 2-methyl- (C7) PO^ 1,4- 
hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,4-hexanediol, 3-methyl- (C7) E^g; 1,4- 
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hexanediol, 3-methyl- (C7) PO i; 1,4-hexanediol, 3-methyl- (C7) n-B0 2 3 14- 
hexanediol, 4-methyl- (C7) E^g; 1,4-hexanediol, 4-methyl- (C7) PO, ' 14- 
hexanediol, 4-methyl- (C7) n-B0 2 . 3 ; 1,4-hexanediol, 5-methyl- (C7) E^g 14- 
hexanediol, 5-methyl- (C7) PO,; 1,4-hexanediol, 5-methyl- (C7) n-B0 2 3' l's- 
hexanediol (C6) (Me-E 2 . 5 ); 1,5-hexanediol (C6) P0 2 ; 1,5-hexanediol (C6)BO, 

1.5- hexanediol, 2-methyl- (C7) E^g; 1,5-hexanediol, 2-methyl- (C7) PO r 1 5- 
hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,5-hexanediol, 3- me thyl- (C7) Eg g- 15- 
hexanediol, 3-methyl- (C7) POj; 1,5-hexanediol, 3-methyl- (C7) n-B0 2 3' 15- 
hexanediol, 4-methyl- (C7) E^g; 1,5-hexanediol, 4-methyl- (C7) PO, ' 15- 
hexanediol, 4-methyl- (C7) n -B0 2 _ 3 ; 1,5-hexanediol, 5-methyl- (C7) E^g 15- 
hexanediol, 5-methyl- (C7) PO,; 1,5-hexanediol, 5-methyl- (C7) n-BOj 3' 16- 
hexanediol (C6) (Me-E,_ 2 ); 1,6-hexanediol (C6) PO,_ 2 ; 1,6-hexanediol (C6) n- 
BO4; 1,6-hexanediol, 2-methyl- (C7) E 2 . 5 ; 1,6-hexanediol, 2-methyl- (C7) n-BO, 

1.6- hexanediol, 3-methyl- (C7) E 2 . 5 ; 1,6-hexanediol, 3-methyl- (C7) n-BO r 2 3- 
hexanediol (C6) E 2 . 5 ; 2,3-hexanediol (C6) n-BO i; 2,4-hexanediol (C6) (Me-E 5 g) 
2,4-hexanediol (C6) P0 3 ; 2,4-hexanediol, 2-methyl- (C7) (Me-E,.;,); 2,4-hexanediol' 
2-methyl- (C7) P 0l . 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E,. 2 ); 2,4-hexanediol 3- 
methyU (C7) PO,. 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E,_ 2 ); 2,4-hexanediol 4- 
methyl- (C7) P 0l . 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-E,_ 2 ); 2,4-hexanediol 5- 
methyl- (C7) PO,. 2 ; 2,5-hexanediol (C6) (Me-E 5 _ 8 ); 2,5-hexanediol (C6) PO3 2 5- 
hexanediol, 2-methyl- (C7) (Me-E,_ 2 ); 2,5-hexanediol 2-methyl- (C7) PO, 2 ; 2 5- 
hexanediol, 3-methyl- (C7) (Me-E,_ 2 ); 2,5-hexanediol 3-methyl- (C7) PO, 2 ; 3 4- 
hexanediol (C6) E0 2 . 5 ; 3,4-hexanediol (C6) n-BO i; 

5. 1,3-heptanediol (C7) E 3 ^; 1,3-heptanediol (C7) PO,; 1,3- 
heptanediol (C7) n-B0 2 ; 1,4-heptanedioi (C7) E 3 ^; 1,4-heptanediol (C7) PO,; 1,4- 
heptanediol (C7) n-B0 2 ; 1,5-heptanediol (C7) E 3 ^; 1,5-heptanediol (C7) PO,; 1,5- 
heptanediol (C7) n-B0 2 ; 1,6-heptanediol (C7) E 3 ^; 1,6-heptanediol (C7) PO,; 1,6- 
heptanediol (C7) n-B0 2 ; 1,7-heptanediol (C7) E,_ 2 ; 1,7-heptanediol (C7) n-BO,; 

2.4- heptanediol (C7) E 7 ., 0 ; 2,4-heptanedioI (C7) (Me-E,); 2,4-heptanediol (C7) 
PO,; 2,4-heptanediol (C7) n-BC^; 2,5-heptanediol (C7) E 7 ., 0 ; 2,5-heptanediol (C7) 
(Me-E,); 2,5-heptanediol (C7) PO,; 2,5-heptanediol (C7) 11-BO3; 2,6-heptanedioI 
(C7) E 7 ., o; 2,6-heptanediol (C7) (Me-E,); 2,6-heptanediol (C7) PO,; 2,6- 
heptanediol (C7) n-B0 3 ; 3,5-heptanediol (C7) E 7 . 10 ; 3,5-heptanediol (C7) (Me-E,); 

3.5- heptanediol (C7) PO , ; 3,5-heptanediol (C7) 11-BO3; 

6. 1,3-butanedioI, 3-methyl-2-isopropyl- (C8) PO,; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) PO,; 1,3-butanediol, 2,2-diethji- (C8) E 2 . 5 ; 2,4-hexanediol, 
2,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
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^ethy,- (C8) E 2 . 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
E2 - 5; 2 ' 4 - hexanedio1 ' 3,5-dimethy,- (C8 ) E 2 . 5 ; 2,4-hexanediol, 
4 5^ . (C8) E 2 . 5 ; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 _ 5 ; 2,5-hexanediol, 
2 -d^thy . (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5^ . (C8 E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

I ,K 7% ( } 2 ' 5 ' 3 ' 5 - hepUnedi ° 1 ' «») E 2 . 5 ; 1,3-butanediol, 2,2- 

d,etbyl- (C8 n-BO,_ 2 ; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BO,_ 2 ; 2,4-hexanediol, 
2,4-dunethyl- (C8) n-B 0l . 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BO, r 2 4- 
hexanediol, 3,3-dimethyl- (C8) „-BO,_ 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOi 
2 ; 2^4-hexanediol, 3,5-dimethyl- (C8) n-BO,_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8)' 

rr^ tn ,4 " hCXanedl01 ' 5 ' 5 " dimeth ^ n - B °l-2; ^-hexanediol, 2,3-dimethyl- 
7 uf If 2 ' 5 - hcXanediol » 2.4-dimethyl- (C8) „-BO,_ 2 ; 2,5-hexanediol, 2 5- 
dunethyl- (C8) „-BO,_ 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO, r 2 5 
hexanediol, 3,4-dimethyl- (C8) n-BO,.,; 3,5-heptanedioI, 3- me thyl- (C8) n'-Bo/r 
U-propanediol, 2-(l,2-dimethyl P ro P yI)- (C8) „-BO,; 1,3-butanediol, 2-ethyl-2 3- 
dunethyl- (C8) n-BO,; 1,3-butanediol 2-methyl-2-isopropyl- (C8) n-BO, 1*4. 
butanediol 3-methy.-2-isopropyl- (C8) n-BO,; 1,3-pentanediol, 2,2,3-trimethyI- 
(C8) n-BO,; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BO,; 1,3-pentanediol, 2 4 4- 
tnmethyl- ( C 8) „-BO,; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BO, 14- 
pemanediol, 2,2,3-trimethyl- (C8) n-BO,; 1,4-pentanediol, 2,2,4-trimethyl- (C8) 'n- 
BO,; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BO,; 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BO,; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BO,; 2,4-pentanediol 2 3 4- 
tnmethyl- (C8) n-BO,; 2,4-hexanediol, 4-ethyl- (C8) n-BO,; 2,4-heptanedioi, 2- 
methyl- (C8) n-BO,; 2,4-heptanedioi, 3-methyl- (C8) n-BO,; 2,4-heptanedioi 4- 
methyl- (C8) n-BO,; 2,4-heptanedioi, 5-methyl- (C8) n-BO,; 2,4-heptanedioi,' 6- 
methyl- (C8) n-BO,; 2,5-heptanediol, 2-methyl- (C8) n-BO,; 2,5-heptanediol 3- 
methyl- (C8) n-BO,; 2,5-heptanediol, 4-methyl- (C8) n-BO,; 2,5-heptanediol' 5- 
methyl- (C8) n-BO,; 2,5-heptanediol, 6-methyl- (C8) n-BO,; 2,6-heptanediol' 2- 
methyl- (C8) n-BO,; 2,6-heptanediol, 3-methyl- ( C8 ) n-BO,; 2,6-heptanediol' 4- 
methyl- (C8) n-BO,; 3,5-heptanediol, 2-methyl- (C8) n-BO,; 1,3-propanediol' 2- 
(1,2-dunethylpropyl)- (C8) E,. 3 ; 1,3-butanediol, 2-ethyl-2,3 -dimethyl- (C8) E, 3 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E,_ 3 ; 1,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E,. 3 ; 1,3-pentanediol, 2,2,3-trimethyl- (C8) E,_ 3; 1,3-pentanediol 
2,2,4-tnmethyI- (C8) E,. 3 ; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E, 3 1 3- 
pentanediol, 3,4,4-trimethyl- (C8) E,_ 3 ; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E,' 3 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E,. 3 ; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
E M ; 1,4-pentanediol, 2,3,4-trimethyl- (C8) E W ; 1,4-pentanediol, 3,3,4-trimethyl- 
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(C8) E!. 3 ; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E,_ 3 , 2,4-hexanediol, 4-ethyl- (C8) 
E,_ 3 ; 2,4-heptanediol, 2-methyl- (C8) E,_ 3 ; 2,4-heptanediol, 3-methyl- (C8) Ej 3 
2,4-heptanediol, 4-methyl- (C8) El . 3 ; 2,4-heptanediol, 5-methyl- (C8) Ei 3 2 4-' 
heptanediol, 6-methyl- (C8) E U3 , 2,5-heptanediol. 2-methyl- (C8) Ej 3 25- 
heptanediol, 3-methyl- (C8) El . 3; 2,5-heptanediol, 4-methyl- (C8) Ej 3' 25- 
heptanediol, 5-methyl- (C8) E,. 3 ; 2,5-heptanediol, 6-methyl- (C8) E, 3' 26- 
heptanediol 2-methyl- (C8) E,. 3 ; 2,6-heptanediol, 3-methyl- (C8) El 3 2 6- 
heptaned,ol, 4-methyl- (C8) E U3 ; and/or 3,5-heptanediol, 2-methyl- (C8) E M ! and 
7. mixtures thereof. 

Of the nonane isomers, only 2,4-pentadiol, 2.3,3,4-tetramethyl- is highly 
preferred. 

In addition to the aliphatic diol principal solvents, and some of their 
alkoxylated derivatives, discussed hereinbefore and hereinafter, some specific diol 
ethers are also found to be suitable principal solvents for the formulation of liquid 
concentrated, clear fabric softener compositions of the present invention. Similar to 
the aliphatic diol principal solvents, it is discovered that the suitability of each 
pnnapal solvent is very selective, depending, e.g., on the number of carbon atoms in 
the specific diol ether molecules. For example, as given in Table VI, for the glyceryl 
ether series having the formula HOCH 2 -CHOH-CH 2 -0-R, wherein R is from C2 to 
C8 alkyl, only monopentyi ethers with the formula HOO^-CHOH-CI^-O-CsH! j 
(3-pentyloxy-l,2-propanediol), wherein the C 5 H n group comprises different pentyl 
isomers, have ClogP values within the preferred ClogP values of from about 0.25 to 
about 0.62 and are suitable for the formulation of liquid concentrated, clear fabric 
softeners of the present invention. These are illustrated by the Examples and 
Comparative Examples XXXHA-7 to XXXUA-7F. It is also found that the 
cyclohexyl derivative, but not the cyclopentyl derivative, is suitable Similarly, 
selectivity is exhibited in the selection ofaryl glyceryl ethers. Of the many possible 
aromatic groups, only a few phenol derivatives are suitable. 

The same narrow selectivity is also found for the di(hydroxyalkyl) ethers. It 
is discovered that bis(2-hydroxybutyi) ether, but not bis(2-hydroxypentyl) ether, is 
suitable. For the di(cyclic hydroxyalkyl) analogs, the bis(2-hydroxycyclopentyl) ether 
is suitable, but not the bis(2-hydroxycyclohexyl) ether. Non-limiting examples of 
synthesis methods for the preparation f some preferred di(hydroxyalkyl) ethers are 
given hereinafter. 

The butyl monoglycerol ether (also named 3-butyloxy-l,2-pr panediol) is not 
well suited to form liquid concentrated, clear fabric softeners of the present 
invention. However, its poh/ethoxylated derivatives, preferably from about 
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triethoxylated to about nonaethoxylated, more preferably from pentaethoxylated to 
octaethoxylated, are suitable principal solvents, as given in Table VI. 

All of the preferred alkyl glyceryl ethers and/or di(hydroxyalkyl)ethers that 
have been identified are given in Table VI and the most preferred are: 1,2- 
propanediol, 3-(n-pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3- 
(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso- 
amyloxy)-; 1,2-propanediol, 3-(3-methyl-2-butyloxy)-; 1,2-propanediol, 3- 
(cyclohexyloxy)-; 1,2-propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2- 
(pentyloxy)-, 1,3-propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-; 
1,3-propanediol, 2-(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3- 
propanediol, 2-(3-methyI-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3- 
propanediol, 2-( 1 -cyclohex- 1 -enyloxy)-; 1 ,2-propanediol, 3-(butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy)-, hexaethoxylated; 1,2-propanediol, 
3-(butyloxy)-, heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 
1,2-propanediol, 3-(butyloxy)-, nonaethoxylated; 1,2-propanediol, 3-(butyloxyh 
monopropoxylated; 1,2-propanediol, 3-(butyloxy}-, dibutyleneoxylated, and/or 1,2- 
propanediol, 3-(butyloxy)-, tributyleneoxylated. Preferred aromatic glyceryl ethers 
include: 1,2-propanediol, 3-phenyloxy-; 1,2-propanediol, 3-benzyloxy-; 1,2- 
propanediol, 3-(2-phenylethyloxy)-; 1,2-propanediol, 1,3-propanediol, 2-(m- 
cresyloxy)-; 1,3-propanediol, 2-(p-cresyioxy)-; 1,3-propanediol, 2-benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyIoxy)-; and mixtures thereof. The more preferred 
aromatic glyceryl ethers include: 1,2-propanediol, 3-phenyloxy-, 1,2-propanediol, 3- 
benzyloxy-; 1,2-propanediol, 3-<2-phenylethyloxy)-; 1,2-propanediol, 1,3- 
propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3-propanediol, 2- 
(2-phenylethyloxy)-; and mixtures thereof. The most preferred 

di(hydroxyalkyl)ethers include: bis(2-hydroxybutyl)ether; and bis(2- 
hydroxycyclopentyl)ether; 

An illustrative and non-limiting example of synthesis methods to prepare the 
preferred alkyl and aryl monoglyceryl ethers is given hereinafter. 

The alicyclic diols and their derivatives that are preferred include: (1) the 
saturated diols and their derivatives including: l-isopropyl-l,2-cyclobutanediol; 3- 
ethyl-4-methyl-l,2-cycIobutanedioI; 3 -propyl- 1,2-cycIobutanediol; 3-isopropyl-l,2- 
cyclobutanediol; 1 -ethyl- 1 ,2-cyclopentanediol; 1 ,2-dimethyI-l ,2-cyclopentanediol; 
1 ,4-dimethyl- 1,2-cyclopentanediol; 2,4,5-trimethyl- 1 ,3-cyclopentanediol; 3,3- 
dimethyl-l,2-cyclopentanediol; 3,4-dimethyl- 1,2-cyclopentanediol; 3,5-dimethyl- 1,2- 
cyclopentanediol; 3-ethyl- 1,2-cyclopentanediol; 4,4-dimethyl-l,2-cyclopentanediol; 
4-ethyl- 1 ,2-cyclopentanediol, 1 , 1 -bis(hydroxymethyl)cyclohexane; 1,2- 
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bi^hydroxyxnethyOcyclohex^e; U-dimethyl-U-cycIohexanedio,- , 3. 

ethyl-U-cyclohexaned.ol; l-methyl-U-cyclohexanedioi; 2 2-dimethyl- 3- 

cycohexaned.0.; 2 ,5-di m ethyU, )3 . C yc 1 ohexa n edio. ; a'^^J. 4. 

ZTT:T f- ethy, - I ' 3 -^-^, ; 2-hydroxycydohexane 2 
hydroxyethyM-cycIohexanoI; 2-hyd^ethy.cyclohexano,; 3-hydroxyethy.- - 

methyj-u-cyclohexanediol; 4,4-di.ethyI-U-Cyclohexanediol; 4 5-di me thy -l 3- 

hydroxyethyi-l^c.oh.xanol; 4-hydroxy.nethy.cyc.ohcxand; 4- me th y .-'l 2- 

5-ethyM,3^ohexan^ 1 
SSTl ^^-^ep^ol; 2- m et h y,-,,4-cyc 1 ohepUnedi t ;,; 4. 
meAyl-U-^cloheptaned.oI; S-methyl-l^-cycloheptanedioI; 5-methyl- 4- 
cyco hcptanedlol; 6. m ethyI-l,4-cycloheptanedio.; ; 1,3-cyc ooctanedi^ 4- 
£TT> **«*~-** U-cydohexanedio^ delate! ,2- 
^ ohexaned.0 tnethoxylate; 1.2-cydohexanediol, tetraethojate; ,2- 
^clo exan^.0 pcntaethoxyUte; 1,2-cydohexanediol. hexaethoxylale; 1,2- 

~ ^«hoxy Ia ee; 1,2-cydohexanedio,, octaetClate 12- 
cyciohe^^ nonaethoxylate> u ^ cIohexanedio mon ^ late . ' 

and U,« r derivatives are: l-isopropyl-l^-cyclobutanediol; 3-eth y M- m ethyI-l,2- 
^c.o utaned.01; 3^-1,2^^01; S-isopropyl-l^clobutanedioI; l- 
ethyl-l,2-cyc.opentanediol; l^-dimethyl-l^-cyclopentanediol; 1,4-dimethyl-l 2- 
cycopentanediol; 3,3-di m ethyl-l,2-cyc]o P entanediol; 3,4-di m eth y l-i;2- 

cydopenuned.ol; 3,5-di m ethy.-l,2-cyc.ope„ t anediol; 3-ethyM,2-cydope„tan e diol 
^•methyl-l^-cydopentanediol; 4-ethyl-l,2-cydope„tanedioI; , i- 

b.s(h y droxymethy.)cyclohexane; l^-bisChydroxymethyDcydohexanc; 1,2-dimethyI- 
U-cydohexanediol; I.S-bisChydroxymethyDcyclohexanc; l-hydroxy- 

cydohexancnu^ l-methyl-l^-cydohcxa^diol; 3-hydroxymcthylcydohexanol; 
3-m«hyl-l,2-cydohexanediol; ^^inwthyH^^ydohexanediol; 4,5-dimethyl-l 3- 
cyclohexanediol; ^Mimethyl-l.S-cydohexanediol; 4-ethyl-l,3^ydohcxanediol 4- 
nydr xycthyl-l-cydohexanol; 4-hydroxynurthylcydohexanoi; 4-methyl-i 2- 
cyd hexanediol; 1,2-cydohcptanediol; ; 1,2-cydohexanediol, pentaethoxylate 12- 
cydohcxanediol, hexaethoxylate; 1,2-cydohexanediol, heptaethoxylate ' 12- 
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cyclohexanediol, octaethoxylate; 1,2-cyclohexanediol, nonaethoxylate; 1,2- 
cyclohexanediol, monopropoxylate; and/or 1,2-cyclohexanediol, dibutylenoxylate 

Preferred aromatic diols include: 1 -phenyl- 1,2-ethanediol; I-phenyl-1 2- 
propar.ed.ol, 2-phenyl-l,2-propanediol; 3-pheny.-l,2-pr 0 panediol; K 3- 
m ethyphe„yl> U -propanediol; K4-methylphenyl>l,3-pro P anediol ; 2-methy.-l- 
pheny- 3-propanediol; l-phenyl-U-butanediol; 3-phenyl-l,3-buta„ediol; and/or 1- 
P henyK4-bu^ediol, of which, l-phenyl-l,2-propanediol; 2-pheny|-,,2- 
propaned.ol; 3-phenyl-l,2-propanediol; K3-methyl P henyl>I,3-propanedio.; l-(4- 
methylphe^U-propanediol; 2^1-1^,-1,3^^^; and/or 1-pheny.- 
1,4-butanedioI are the most preferred. 

As discussed hereinbefore, all of the unsaturated materials that are related to 
the other preferred principal solvents herein by the same relationship, i.e., having one 
more CH 2 group than the corresponding saturated principal solvent and remaining 
wrthu, the effective ClogP range are preferred. However, the specific prefe J 
unsaturated diol principal solvents are: 1.3-butanedioI, 2,2-diallyl-; 1,3-butanediol, 2- 
(1-ethyl-l p rop enyl>; 1,3-butanediol, 2-(2-buteny,>2-meth y l-; 1,3-butanediol, 2-<3- 
methyW-butenyl)-; 1,3-butanediol, 2-ethy,-2-(2-propen y .)-; 1,3-butanediol, 2- 
methyl^-d-methyl^-propeny^; 1,4-butanediol. 2,3-bis(l-methylethylidene)- 1 3- 
pentanediol, 2-ethenyI-3-ethyl-; 1,3-pentanediol, 2-ethenyM,4-di m ethyl- ' 14- 
pentanediol, 3- mc thy,-2-(2-propenyl)-; 4- P ente„e-l,3-diol, 2-(l,l-dimethylethyl)- ; 4- 
pentene-l,3-dioI, 2-ethyl-2.3-dimethyl.; 1,4-hexanediol, 4-ethyl-2-methylene- 1 5- 
hexad,ene-3,4-dioI, 2,3,5-trimethyl-; I,S-nexanedioI, 2-(l-methylethenyl)-; 2-h«cene- 
1,5-d.ol, 4-ethenyl-2,5-dimethyl-; 1,4-heptanediol, 6-methyl-5-methylene- 2 4- 
heptad.ene-2,6-diol, 4,6-dimethyl-; 2,6-heptadiene- 1, 4-diol, 2,5,5-trimethyl- 2- 
heptene-l,4-dioI, 5,6-dimethyl-; 3-heptene-l,5-diol, 4,6-dimethy,-; 5-heptene-l 3- 
diol, 2,4-dunethyl-; 5-heptene-l,3-diol, 3,6-dimethyl-; 5-heptene-I,4-diol 2 6- 
dimethyl-; 5-heptene-l, 4-diol, 3.6-dimethyl-; 6-heptene- 1,3 -diol, 2,2-dimethyI- 6- 
heptene-M-diol, 5,6-dimethyl-; 6-heptene-l,5-diol, 2,4-dimethyl-; 6-he P tene-i 5- 
d.ol, 2-ethyudene-^methyl-; 6-heptene-2,4-diol, 4<2-propenyl)-; l-octene-3,6-dioI 
3-ethenyl-; 2,4,6-octatriene-l,8-diol, 2,7-dimethyl-; 2,5-octadiene-1.7-diol 2 6- 
dmethyl-; 2,5-octadiene-I,7-diol. 3,7-dimethyl-; 2,6-octadiene-l, 4-diol' 37- 
dmiethyl- (Rosiridol); 2,6-octadiene-l, 8-diol, 2-methyl-; 2,7-octadiene-l,4-diol 37- 
tbrnethyiS 2,7-octadiene-l,5-diol, 2,6-dimethyl-; 2,7-octadiene-l,6-diol ' 2 6- 
dimethyl- (8-hydroxylinalool); 2,7-octadiene-l,6-diol, 2,7-dimethyl-; 2-octene-l 7- 
diol, 2-methyl-6-methylene-; 3,5-octadiene-2,7-dioI, 2,7-dimethyl-; 3,5-octanediol 4- 
methylene-; 3,7-octadiene-l,6^iol, 2,6-dimethyl-; 4-octene-l,8-diol, 2-methylene- 
6-octene-3,5-dioI, 2-methyl-; 6-octene-3,5-diol, 4-methyl-; 7-octene-2 4-diol 2- 
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methyl-6-methylene-; 7^>ctene-2,5-diol, 7-methyl-; 7-octene-3,5-dioI, 2-methyl- 1- 
nonene-3,5-diol; l-no„ene-3,7-dioI; 3-nonene-2,5-diol; 4-„onene-2,8-diol; 6 8- 
nonad.ene-l,5-diol; 7-„o„ene-2,4-dioI; 8-nonene-2,4-dioI; 8-nonene-2,5-dioI 19- 
decadiene-3,8-diol; and/or l,9siecadiene-4,6-diol. ' ' 

Said principal alcohol solvent can also preferably be selected from the group 
consumng of: 2,5-di m ethyl-2 ) 5-hexanediol; 2-ethyl-l,3-hexanedioI; 2-methyl-2- 
propvl-l,3-propanedioi; 1,2-hexanediol; and mixtures thereof More preferably said 
principal alcohol solvent is selected from the group consisting of 2-ethyl-l 3- 
hexanediol; 2- m ethyl-2- P ropyl-I,3-propanedioI; 1,2-hexanediol; and mixtures 
thereof. Even more preferably, said principal alcohol solvent is selected from the 
groups consisting of 2-ethyl-l,3-hexanediol; 1,2-hexanediol; and mixtures thereof 

When several derivatives of the same diol with different alkyleneoxy groups 
can be used, e.g., 2-methyI-2,3-butanediol having 3 to 5 ethyleneoxy groups or 2 
propyleneoxy groups, or 1 butyleneoxy group, it is preferred to use the derivative 
with the lowest number of groups, i.e., in this case, the derivative with one 
butyleneoxy group. However, when only about one to about four ethyleneoxy 
groups are needed to provide good formulatability, such derivatives are also 
preferred. 

UNSATURATED DIOLS 
It is found surprisingly that there is a clear similarity between the acceptability 
(formulatability) of a saturated diol and its unsaturated homologs. or analogs having 
higher molecular weights. The unsaturated homologs/analogs have the same 
formulataburty as the parent saturated principal solvent with the condition that the 
unsaturated principal solvents have one additional methylene (viz., CH 2 ) group for 
each double bond in the chemical formula In other words, there is an apparent 
"addition rule" in that for each good saturated principal solvent of this invention 
which is suitable for the formulation of clear, concentrated fabric softener 
compositions, there are suitable unsaturated principal solvents where one, or more 
CH 2 groups are added while, for each CH 2 group added, two hydrogen atoms are 
removed from adjacent carbon atoms in the molecule to form one carbon-carbon 
double bond, thus holding the number of hydrogen atoms in the molecule constant 
with respect to the chemical formula of the •parent" saturated principal solvent. This 
is due to a surprising feet that adding a -CH 2 - group to a solvent chemical formula 
has an effect of increasing its ClogP value by about 0.53, while removing two 
adjacent hydrogen atoms to form a double bond has an effect of decreasing its ClogP 
value by ab ut a similar amount, viz., about 0.48, thus about compensating for the - 
CH 2 - addition. Therefore one goes from a preferred saturated principal solvent to 



WO 97/03169 

PCT/US96/1IS56 

-76- 

thc preferred higher molecular weight unsaturated analogs/homologs containing at 
least one more carbon atom by inserting one double bond for each additional CH, 
group, and thus the total number of hydrogen atoms is kept the same as in the parent 
saturated principal solvent, as long as the ClogP value of the new solvent remains 
wuhm the effective 0.15-0.64, preferably from about 0.25 to about 0.62, and more 
preferably from about 0.40 to about 0.60, range. The following are some illustrative 
examples: 

2,2-DimethyI-6-heptene-l,3-diol (CAS No. 140192-39-8) is a preferred C9- 
d,ol pnncipal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the foUowing preferred C8-diol principal 
solvents: 2-methyl-l,3-heptanedioI or 2,2-dimethyl-l,3-hexanediol. 

2,4-Dimethyl-5-he P tene-l,3-diol (CAS No. 123363-69-9) is a preferred C9- 
d.ol pnncipal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents: 2- m ethyM,3-heptanedioI or 2,4-di m ethyl-l,3-hexanediol. 

2 -d- E thyl-l-propenyI)-l,3-butanedioI (CAS No. 1 16103-35-6) is a preferred 
C9-du>l pnncipal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to either of the following preferred C8-diol principal 
solvents. 2-(l-ethyl P ropyl>l,3-pro P anediol or2-d-methylpropyI)-l,3-butanediol 

2-Ethenyl-3-ethyl-l,3-pentanediol (CAS No. 104683-37-6) is a preferred C9- 
d.ol pnnapal solvent and can be considered to be derived by appropriately adding a 
CH 2 group and a double bond to either of the foUowing preferred C8-diol principal 
solvents: 3-ethyl-2-methyl-l,3-pentanediol or 2-ethyl-3-methyl-l,3-pentanediol 

3,6-DunethyI-5-heptene-l,4-diol (e.g., CAS No. 106777-99-5) is a preferred 
C9-diol pnncipal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to any of the foUowing preferred C8-diol principal 
solvents: 3-methyl-l,4-heptanediol; 6-methyl-l,4-heptanediol; or 3,5-dimethvl-l 4- 
hexanediol. ' 

5,6-Dimethyl-6-heptene-l,4-diol (e.g., CAS No. 152344-16-6) is a preferred 
C9-diol principal solvent and can be considered to be derived by appropriately adding 
a CH 2 group and a double bond to any of the foUowing preferred C8-dioI principal 
solvents: 5-methyl-l,4-heptanediol; 6-methyl-l,4-heptanedi 1; or 4,5-dimethyl-l,3- 
hexanediol. 

4-Methyl-6-octene-3,5-diol (CAS No. 156414-25-4) is a preferred C9-diol 
pnnapal solvent and can be considered to be derived by appropriately adding a CH 2 
group and a double bond to any of the foU wing preferred C8-diol principal solvents 
3,5-octanediol, 3-methyl-2,4-heptanedioI or 4-methyl-3,5-heptanediol. 
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Rosiridol (CAS No. 101391-01-9) and isorosiridol (CAS No 149252-15-3) 
are two .sobers of SJ-dimethyl-^^ctadiene-lAdiol. and are preferred ClO-diol 
prmcpal solvents. They can be considered to be derived by appropriately adding two 
CH 2 groups and two double bonds to any of the following preferred C8-diol 
pnncpal solvents: ^methyl-U-heptanediol; 6-methyl-l^heptanediol; 3-methyl-l 4- 
heptanedu,!; 6-memyl-l,4-he P tanediol; 2,5-dime%]-l,3-hexanediol; or 3,5-dimethyl- 
1,4-hexanedioI. 

8-Hydroxylinalool (CAS No. 103619-06-3, ^eslimethyl^J-octadiene-l 6- 
d.ol) ,s a preferred ClO-diol principal solvent a*d can be considered to be derived by 
appropriately adding two CH 2 groups and two double bonds to any of the following 
preferred C8-diol principal solvents: 2-memyl-l,5-heptanediol; 5-methyI-I 5- 
heptaned.01; 2-methyM,6-he P tanediol; 6-methyl-l.o-heptaned.oI; or 2,4-dimethyl- 
1,4-hexanediol. 

2,7-Din,ethyI-3,7-octadiene-2,5-diol (CAS No. 171436-39-8) is a preferred 
C10-d,ol principal solvent and can be considered to be derived by appropriately 
addmg two CH 2 group and two double bond to any of the following preferred C8- 
d.ol pnncpal solvents. 2,5-octanediol; 6-methyl-I,4-heptanedioI; 2-methyl-2 4- 
heptaned.ol; 6-methyl-2,4-heptanediol; 2-methyl-2,5-heptanediol; e-methyl^'s- 
heptanediol; and 2,5-dimethyl-2,4-hexanediol. 

4-Butyl-2-butene-l,4-diol (CAS No. 153943-66-9) is a preferred C8-diol 
pnncpal solvent and can be considered to be derived by appropriately adding a CH 2 
group and a double bond to any of the following preferred C7-diol principal solvents 
2-propyl-l,4-butanediol or 2-butyl-l,3-propanediol. 

By the same token, there are cases where a higher molecular weight 
unsaturated homolog which is derived from a poor, inoperable saturated solvent is 
itself a poor solvent. For example, 3,5-dimethyl-5-hexene-2,4-diol (e.g., CAS No 
160429-40-3) is a poor unsaturated C8 solvent, and can be considered to'be derived 
from the following poor saturated C7 solvents: 3-methyl-2,4-hexanediol; 5-methyl- 
2,4-hexanediol; or 2,4-dimethyl-l,3-pentanedioI; and 2,6^imethyl-5-heptene-l 2-diol 
(e.g., CAS No. 141505-71-7) is a poor unsaturated C9 solvent, and can be 
considered to be derived from the following poor saturated C8 solvents. 2-methyl- 
1,2-heptanediol; 6-methyI-l,2-heptanediol; or 2,5-dimethyH,2-hexanediol. 

It is also found, surprisingly, that there is an exception to the above additi n 
rule, in which saturated principal solvents always have unsaturated analogs/homologs 
with the same degree of acceptability. The exception relates to saturated diol 
principal solvents having the two hydroxy! groups situated on two adjacent carbon 
atoms. In some cases, but not always, inserting one, or more, CH 2 groups between 
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thc two adjacent hydroxyl groups of a poor solvent results in a higher molecular 
weight unsaturated homolog which is more suitable for the clear, concentrated febric 
softener formulation. For example, the preferred unsaturated 6,6-dimethyl-l- 
heptene-3,5-dioI (CAS No. 109788-01-4) having no adjacent hydroxyl groups can be 
considered to be derived from the inoperable 2,2-dimethyl-3,4-hexanediol which has 
adjacent hydroxyl groups. In this case, it is more reliable to consider that the 6,6- 
dimethyl-l-heptene-3,5-diol is derived from either 2-methyI-3,5-heptanediol or 5,5- 
dimethyl-2,4-hexanediol which are both preferred principal solvents and do not have 
adjacent hydroxyl groups. Conversely, inserting CH2 groups between the adjacent 
hydroxyl groups of a preferred principal solvent can result in an inoperable higher 
molecular weight unsaturated diol solvent. For example, the inoperable unsaturated 
2 f 4-dimethyl-5-hexene-2,4-diol (CAS No. 87604-24-8) having no adjacent hydroxyl 
groups can be considered to be derived from the preferred 2,3-dimethyl-2,3- 
pentanediol which has adjacent hydroxyl groups. In this case, it is more reliably to 
derive the inoperable unsaturated 2,4-dimethy]-5-hexene-2,4-diol from either 2- 
methyl-2,4-hexanediol or 4-methyI-2,4-hexanediol which are both inoperable solvents 
and do not have adjacent hydroxyl groups. There are also cases where an inoperable 
unsaturated solvent having no adjacent hydroxyl groups can be considered to be 
derived from an inoperable solvent which has adjacent hydroxyl groups, such as the 
pair 4,5-dimethyl-6-hexene-l,3-diol and 3,4-dimethyI-l,2-pentanediol. Therefore, in 
order to deduce the formulatability of an unsaturated solvent having no adjacent 
hydroxyl groups, one should start from a low molecular weight saturated homolog 
also not having adjacent hydroxyl groups. I.e., in general, the relationship is more 
reliable when the distance/relationship of the two hydroxy groups is maintained. I.e., 
it is reliable to start from a saturated solvent with adjacent hydroxyl groups to deduce 
the formulatability of the higher molecular weight unsaturated homologs also having 
adjacent hydroxyl groups. 

It has been discovered that the use of these specific principal alcohol solvents 
can produce clear, low viscosity, stable fabric softener compositions at surprisingly 
low principal solvent levels, i.e., less than about 40%, by weight of the composition. 
It has also been discovered that the use of the principal alcohol solvents can produce 
highly concentrated fibric softener compositions, that are stable and can be diluted, 
e.g. from about 2:1 to about 10:1, to produce compositions with lower levels of 
febric softener that are still stable. 

As previously discussed, the principal solvents are desirably kept to the 
lowest levels that are feasible in the present compositi ns for obtaining translucency 
or clarity. The presence of water exerts an important effect on the need for the 
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principal solvents to achieve clarity of these compositions. The higher the water 
content, the higher the principal solvent level (relative to the softener level) is needed 
to attain product clarity. Inversely, the less the water content, the less principal 
solvent (relative to the softener) is needed. Thus, at low water levels of from about 
5% to about 15%, the softener active-to-principal solvent weight ratio is preferably 
from about 55:45 to about 85:15, more preferably from about 60:40 to about 80:20. 
At water levels of from about 15% to about 70%, the softener active-to-principal 
solvent weight ratio is preferably from about 45:55 to about 70:30, more preferably 
from about 55:45 to about 70:30. But at high water levels of from about 70% to 
about 80%, the softener active-to-principal solvent weight ratio is preferably from 
about 30:70 to about 55:45, more preferably from about 35:65 to about 45:55. At 
even higher water levels, the softener to principal solvent ratios should also be even 
higher. 

Mixtures of the above principal solvents are particularly preferred, since one 
of the problems associated with large amounts of solvents is safety. Mixtures 
decrease the amount of any one material that is present. Odor and flammability can 
also be mimimized by use of mixtures, especially when one of the principal solvents is 
volatile and/or has an odor, which is more likely for low molecular weight materials. 
Suitable solvents that can be used at levels that would not be sufficient to produce a 
clear product are 2,2,4-trimethyl-l,3-pentane diol; the ethoxylate, diethoxylate, or 
triethoxylate derivatives of 2,2 f 4-trimethyl-l,3-pentane diol; and/or 2-ethyl-l,3- 
hexanediol. For the purposes of this invention, these solvents should only be used at 
levels that will not provide a stable, or clear product. Preferred mixtures are those 
where the majority of the solvent is one, or more, that have been identified 
hereinbefore as most preferred. The use of mixtures of solvents is also preferred, 
especially when one, or more, of the preferred principal solvents are solid at room 
temperature. In this case, the mixtures are fluid, or have lower melting points, thus 
improving processabiiity of the softener compositions. 

It is also discovered that it is possible to substitute for part of a principal 
solvent or a mixture of principal solvents of this invention with a secondary solvent, 
or a mixture of secondary solvents, which by themselves are not operable as a 
principal solvent of this invention, as long as an effective amount of the operable 
principal solvent(s) of this invention is still present in the liquid concentrated, clear 
fabric softener composition. An effective amount of the principal solvent(s) of this 
invention is at least greater than about 5%, preferably more than about 7%, more 
preferably more than about 10% of the composition, when at least about 15% of the 
softener active is also present. The substitute solvent(s) can be used at any level, but 
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defined hereinbefore, that is present in the fabric softener composition 

For exam P ,e ' «"» though 1,2-pentanediol, 1,3-octanediol, and hydroxy 

HO-CH 2 -C(CH3)2-CH 2 -0-CO-C(CH 3 ) 2 .CH2-OH (CAS U 1115-20-4) 
Z pZL J 6 T CmS aCC ° rdmg t0 tWs inventio ^ of these solvents with 

^.i V Prindpal " PrCSent « effective ^ also 

prov.de hqu.d concentrated, clear fabric softener compositions 

Some of the secondary solvents that can be used are those listed as inoperable 
hereinbefore and hereinafter as well as . P 

disclosed in Tables VrflA-V^E ' ' n0n ^ tated «*«• 

dear H^ 81 ^ * t0 ^ * or 

^lul , C US t. t0 rCdUCe temPCratUre 8t Which —position is 
translucent or clear. Thus the invention also comprises the method of adding the 
pnnc-pal solvent, at the previously indicated levels, to a composition that is not 

h,gh, to make the composuion translucent or clear, or, when the composition is clear 
e g., at amb,ent temperature, or down to a specific temperature, to reduce the 

UTin St , WWCh OCCUre * Preferab,y by * l ™ *«* 5 ° C > ™ 

P^ferably by at least about 10T. The principal advantage of the principal solvent is 

that ,t prides the maximum advance for a given weight of solvent. It is 
understood that "solvent", as used herein, refers to the effect of the principal solvent 
and not to its physical form at a given temperature, since some of the principal 
solvents are solids at ambient temperature. 
Alkvl I -aetata 

Some alkyl lactate esters, e.g., ethyl lactate and isopropyl lactate have ClogP 
values within the effective range of from about 0.15 to about 0.64, and can form 
hqmd concentrated, clear fabric softener compositions with the fabric softener actives 
of A. invention, but need to be used at a slightly higher level than the more effective 
diol solvents like 1,2-hexanedioI. They can also be used to substitute for part of 
other pnncipal solvents of this invention to form liquid concentrated, clear fabric 
softener compositions. This is illustrated in Example I-C. 

NOVEL COMPOUNDS 
Several of the above principal solvents are novel compounds including 
1,2-butimediol, 2,3,3-trimethyl-; 3,4-pentanediol, 2,3-dimethyl.; 2,3-hexanediol 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-pentanediol 2 3- 
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dimethyl-; 1,3 -propanediol, 2-(l,l-dimethylpropyI>; 1,3-propanediol, 2-(l,2- 
dimethylpropyl)-; 1,3-propanediol, 2-(2,2-dimethylpropyI>; 1,3-butanediol, 2-(l- 
methylpropyl)-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(2- 
mcthylpropyl)-; 1,3-butanediol, 2-methyl-2-isopropyl-; 1,3-butanediol, 3 -met hy 1-2- 
isopropyl-; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4- 
butanediol, 2-methyl-2-propyI-; 1,4-butanediol, 2-(l-methy[propyl)-; 1,4-butanediol, 
2-ethyl-2,3-dimethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(2- 
methylpropyl)-; 1,4-pentanediol, 2,2,3 -trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 
1,5-pentanediol, 2,2,3-trimethyI-; 1,5-pentanediol, 2,3,3-trimethyl-; 1,3-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3- 
methyl-; 1,4-pentanediol, 2-ethyl-4-methyl-; 1,4-pentanediol, 3-ethyl-2-methyl-; 1,4- 
pentanediol, 3-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyI-2-methyl-; 1,5-pentanediol, 
2-ethyl-4-methyl-; 2,4-pentanediol, 3-ethyl-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 

1.3- pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl-, 

1.4- pentanediol, 3-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,3- 
dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3- 
hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2- 
dimethyl-; 1,4-hexanediol, 2,3-dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyI-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; L5- 
hexanediol, 2,2-dimethyI-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanedioI, 4,5-dimethyl-; 1,6-hexanediol, 2,3-dimethyl-; 1,6- 
hexanediol, 2,4-dimethyI-; 1,6-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 4,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 3,3-dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 4-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanedioI, 4-methyI-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,5-heptanediol, 3-methyls 1,5- 
heptanediol, 4-methyI-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 5-methyl-; 2,4- 
heptanediol, 5-methyl-; 2,5-heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 2,6- 
octanediol; 2,4-hexanediol, 3,3,4-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; 2,5-hexanediol, 3,3,5- 
trimethyl-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2-propanediol, 3- 
(butyloxy)-, tetraethoxylated; 1,2-propanediol, 3-(2-pentyIoxy)-; 1,2-propanediol, 3- 
(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso- 
amyloxy)-; 1,2-propanediol, 3-(3-methyI-2-butyloxy)-; 1,2-propanediol, 3- 
(cyclohexyloxy)-; 1,2-propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2- 
(pentyloxy)-; 1,3-propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-; 
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1,3-propanediol, 2-(2-methyH-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3- 
propanediol, 2-(3-methyl-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3- 
propanediol, 2-( 1 -cyciohex- 1 -cnyloxy)-; 1 ,2-propanediol, 3 -(butyloxy)-, 
pentacthoxylated; 1,2-propanediol, 3-(butyloxy)-, hexaethoxylated; 1,2-propanediol, 
3-(butyIoxyK heptacthoxylated; 1,2-propanediol, 3-(butyloxy)- f octaethoxylated; 
1,2-propanediol, 3 -(butyloxy)-, nonaethoxylated; bis(2-hydroxybutyl) ether; and 
bis(2-hydroxycyclopentyl) ether. 

Similarly, the unsaturated analogs of the operable principal solvents are novel, 
especially the unsaturated C 7 . 12 diols, more preferably unsaturated C 8 . 10 diols, with 
the exception of the specifically mentioned unsaturated diols listed above in Table K. 
These principal solvents all provide the unobvious benefit described hereinbefore. 
HI OPTIONAL INGREDIENTS 

(A) Low molecular weight water soluble solvents can also be used at 
levels of of from 0% to about 12%, preferably from about 1% to about 10%, more 
preferably from about 2% to about 8%. The water soluble solvents cannot provide a 
clear product at the same low levels of the principal solvents described hereinbefore 
but can provide clear product when the principal solvent is not sufficient to provide 
completely clear product. The presence of these water soluble solvents is therefore 
highly desirable. Such solvents include: ethanol; isopropanol; 1,2-propanediol; 1,3- 
propanediol; propylene carbonate; etc. but do not include any of the principal 
solvents (B). These water soluble solvents have a greater affinity for water in the 
presence of hydrophobic materials like the softener active than the principal solvents. 

(B) Brighteners 

The compositions herein can also optionally contain from about 0.005% to 
5% by weight of certain types of hydrophilic optical brighteners which also provide a 
dye transfer inhibition action. If used, the compositions herein will preferably 
comprise from about 0.001% to 1% by weight of such optical brighteners. 

The hydrophilic optical brighteners useful in the present invention are those 
having the structural formula: 




wherein Ri is selected from anilino, N-2-bis-hydroxyethyl and NH-2-hydroxyethyI; 
R2 is selected from N-2-bis-hydroxyethyl, N-2-hydroxyethyl-N-methylamino, 
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^^^^no. chjoro and amino; and M is a salt-forming cation such as sodium or 
is a IT ^ ' 0rmUh - R ' " — , R 2 is N^is-hydrox^hy, and M 

fN 2 hvH m ~u , tl t SOd,Um ' the b "ghtener is 4,4 , -bis[(4-aniUno-6- 

nrrt ^^-^P^bcnediLnic «id 
4»4um safc. Tta par^bnghtener ^ is „,„,„, 

tradename Tinopal 5BM-GX® by Ciba*Geigy Corporation 

M^T^L ^ " ^K^^n.lulino^rtazto^. 

y'^RZ-sUber^solfomc^id, sodium sal,. IWs p«ticutar briehtener soecies 

( C ) DispersihiljtY Ai^ 
(J) QPtional yisro5itv/ni T ^;i :tv Mtv> , fi ,, rc 

„„„. ReIa f!; e,y """Positions containing both saturated and 

wt^ut the add.t,on of concentration aid, However, the compositions of the 

^ rCqUire ^ "** — -* ^ go to 

72 ^^'T *"* t0 ^ ^ — — on the 

o^er mgred.ents. These concentration aids which typicai.y can be Losity 

may be needed, or preferred, for ensuring stability under extrern^ 

when particular softener active levels are used/" The s^Z 

concen^fon atds are typically selected from the group consisting of (1) single long 

c^n afcy, clonic Octants, (2) non ionic surfactants; (3) an.ne oles (4 1 

«* , and (5) matures thereof These aids are described in P&G Copending 

Apphcauon Sena, No. 08/461,207, filed June 5, 1995, Wahl et al., specifically on 

page 14, hne 12 1 page 20, line 12, which is herein incorporated by reference 

™ d dispersibility aids are present , the total level is from about 296 to 

. ^ t« 7 *"* 3% t0 ^ P referab, y fr <"« -bout 4% 

to about 15/., and even more preferably from 5% to about 13% by weight of the 

composmon. These materials can either be added as part of the active softener raw 
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™"enal, d), eg., the mono-long chain alkyl cationic surfactant and/or the fatty acid 
which are reactants used to form the biodegradable fabric softener active as discussed 
herembefore, or added as a separate component. The total level of dispersibility aid 
includes any amount that may be present as part of component (I). 

0) Mono-Alkyl fafinnic On^m,^ A n m oni „ m r^^,,^ 
When the mono-alkyl cationic quaternary ammonium compound is present it 
»s typically present at a level of from about 2% to about 25%, preferably from about 
3/. to about 17%, more preferably from about 4% to about 15%, and even more 
preferably from 5% to about 13% by weight of the composition, the total mono-alkyl 
cauonic quaternary ammonium compound being at least at an effective level 

Such mono-alkyl cationic quaternary ammonium compounds useful in the 
present mvention are, preferably, quaternary ammonium salts of the general formula 
P^N+O^) X- 

wherein 

* 4 «s Cg-C 22 alkyl or alkenyl group, preferably C 10 -C 18 alkyl or alkenyl group 
more preferably C I0 -C 14 or C 16 -C 18 alkyl or alkenyl group; 
«*h R « a Cl -C 6 alkyl or substituted alkyl group (e g., hydroxy alkyl), preferably 
C1-C3 aM group, e.g., methyl (most preferred), ethyl, propyl, and the like, a benzyl 
group, hydrogen, a polyethoxylated chain with from about 2 to about 20 oxyethylene 
units, preferably from about 2.5 to about 13 oxyethylene units, more preferably from 
about 3 to about 10 oxyethylene units, and mixtures thereof; and 
X- is as defined hereinbefore for (Formula (I)). 

Especially preferred dispersibility aids are monolauryl trimethyl ammonium 
chlor.de and monotaUow trimethyl ammonium chloride available from Witco under 
the trade name Varisoft® 471 and monooleyl trimethyl ammonium chloride available 
from Witco under the tradename Varisoft® 4 1 7. 

The R4 group can also be attached to the cationic nitrogen atom through a 
group containing one, or more, ester, amide, ether, amine, etc., Unking groups which 
can be desirable for increased concentratability of component (I), etc. Such linking 
groups are preferably within from about one to about three carbon atoms of the 
nitrogen atom. 

Mono-alkyl cationic quaternary ammonium compounds also include C 8 -C 22 
alkyl choline esters. The preferred dispersibility aids of this type have the formula 

R 1 C(0)-0-CH 2 CH2N + (R)3 X- 
wherein R 1 , R and X" are as defined previously. 

Highly preferred dispersibility aids include C 12 -C, 4 coco choline ester and 
c 1 6-C 1 8 tallow choline ester. 
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Suitable biodegradable single-long-chain alkyl dispersibility aids containing an 
e*er hnkage .n the long chains are described in U.S. Pat. No. 4,840,738, Hardy and 
Wailey, issued June 20, 1989, said patent being incorporated herein by reference 

When the d.spersibility aid comprises alkyl choline esters, preferably the 
conizations also contain a small amount, preferably from about 2% to about 5% by 
weight of the composition, of organic acid. Organic acids are described in European 
Patent Application No. 404,471, Machin et al., published on Dec. 27, 1990 supra, 
which is herein incorporated by reference. Preferably the organic acid is selected 

thTeof 6 8n,UP ° f ^ ' Mtfe add> dtrfC acid > ** 

Ethoxylated quaternary ammonium compounds which can serve as the 
debility aid i„ c , ude ethylbisCpolyethoxy ethanoDalkylammonium ethyl-sulfate 
with 17 moles of ethylene oxide, available under the trade name Variquat® 66 from 
Sherex Chemical Company; polyethylene glycol (15) oleammonium chloride 
avaUable under the trade name Ethoquad® 0/25 from Akzo; and polyethylene glyco! 
(15) cocomomum chloride, available under the trade name Ethoquad® 025 from 
Akzo. 

Although the main function of the dispersibility aid is to increase the 
dispersiburty of the ester softener, preferably the dispersibility aids of the present 
invention also have some softening properties to boost softening performance of the 
composition. Therefore, preferably the compositions of the present invention are 
essentially free of non-nitrogenous ethoxylated nonionic dispersibility aids which will 
decrease the overall softening performance of the compositions. 

Also, quaternary compounds having only a single long alkyl chain, can 
protect the cationic softener from interacting with anionic surfactants and/or 
detergent builders that are carried over into the rinse from the wash solution. 
(2) Amine Oxiri^ 
Suitable amine oxides include those with one alkyl or hydroxyalkyl moiety of 
about 8 to about 22 carbon atoms, preferably from about 10 to about 18 carbon 
atoms, more preferably from about 8 to about 14 carbon atoms, and two alkyl 
mo.et.es selected from the group consisting of alkyl groups and hydroxyalkyl groups 
with about 1 to about 3 carbon atoms. 

Examples include dimethyloctylamine oxide, diethyldecylamine oxide bis-(2- 
hydroxyethyl)dodecyl-ainin oxide, dimethyldodecylamine oxide, dipropyl- 
tetradecylamine oxide, memylethymexadecylamine oxide, dimethyl-2- 
hydroxyoctadecylamine oxide, and coconut fatty alkyl dimewylamine oxide. 
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(D) Stabilizers 

Stabilizers can be present in the compositions of the present invention. The 
term "stabilizer," as used herein, includes antioxidants and reductive agents. These 
agents are present at a level of from 0% to about 2%, preferably from about 0.01% 
to about 0.2%, more preferably from about 0.035% to about 0.1% for antioxidants, 
and more preferably from about 0.01% to about 0.2% for reductive agents. These 
assure good odor stability under long term storage conditions. Antioxidants and 
reductive agent stabilizers are especially critical for unscented or low scent products 
(no or low perfume). 

Examples of antioxidants that can be added to the compositions of this 
invention include a mixture of ascorbic acid, ascorbic palmitate, propyl gallate, 
available from Eastman Chemical Products, Inc., under the trade names Tenox® PG 
and Tenox® S-l; a mixture of BHT (butylated hydroxytoluene), BHA (butylated 
hydroxyanisole), propyl gallate, and citric acid, available from Eastman Chemical 
Products, Inc., under the trade name Tenox®-6; butylated hydroxytoluene, available 
from UOP Process Division under the trade name Sustane® BHT; tertiary 
butylhydroquinone, Eastman Chemical Products, Inc., as Tenox® TBHQ; natural 
tocopherols, Eastman Chemical Products, Inc., as Tenox® GT-I/GT-2; and 
butylated hydroxyanisole, Eastman Chemical Products, Inc., as BHA; long chain 
esters (C g -C 22 ) of gallic acid, e.g., dodecyl gallate; Irganox® 1010; Irganox® 1035; 
Irganox® B 1171; Irganox® 1425; Irganox® 3114; Irganox® 3125; and mixtures 
thereof, preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and mixtures 
thereof, more preferably Irganox® 3125 alone or mixed with citric acid and/or other 
chelators such as isopropyl citrate, Dequest® 2010, available from Monsanto with a 
chemical name of 1-hydroxyethylidene-l, 1-diphosphonic acid (etidronic acid), and 
Tiron®, available from Kodak with a chemical name of 4,5-dihydroxy-m-benzene- 
sulfonic acid/sodium salt, and DTPA®, available from Aldrich with a chemical name 
of diethylenetriaminepentaacetic acid 

The chemical names and CAS numbers for some of the above stabilizers which 
can be used in the compositions of the present invention are listed in Table I below. 
(E) Soil Release Agent 

In the present invention, an optional soil release agent can be added. The 
addition of the soil release agent can occur in combination with the premix, in 
combination with the acid/water seat, before or after electrolyte addition, or after the 
final composition is made. The softening composition prepared by the process of the 
present invention herein can contain from 0% to about 10%, preferably from 0.2% to 
about 5%, of a soil release agent. Preferably, such a soil release agent is a polymer 
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Polymenc soil release agents useful in the present invention include copolymer* 
blocks ofterephthalate and polyethylene oxide or po^ropyiene oxide/J^r 

and noLTf^ 1 " * ^ blocks ofterephthalate 

and polyethylene ox.de. More specifically, these polymers are comprised of 

« umts of ethylene terephthalate and polyethylene^ terephZtTat a 

oolvTv. -T 2°" :65 ' "* PO,yCthy,ene 0xide tere P ht ^e containing 
TI tZ'Ti * **** m ° ,eCU,ar WCj8htS ° f fr ° m — 3 °° - abou 

ZJ^fl WC,8ht ° f * P0 ^- iB ** «*- • * - range of 
from about 5,000 to about 55,000. 

Another preferred polymeric soil release agent is a crystalline polyester 
£ r^eat umts of ethylene terephthalate un,ts containing fro^ut 10%^ C 
^by we,ght of ethylene terephthalate units together with from about 10% to 
about 50% by we.ght of polyoxyethylene terephthalate units, derived from a 

° f 8Verage m ° 1 ™ 1 * ~* " *» ^ut 300 to L 
I^kT rati ° ° f ethy,Cne tere P»*alate «*» to polyoxyethylene 

~ at f C * thC Po'^eric compound is betwl 2 7^1 

^camples of th* polymer include the commercially available materials Zelcon 4780® 
(from Dupont) and Milease T® (from ICI). 

Highly preferred soU release agents are polymers of the generic formula: 



* f 

mia — li II 

-0)(CH 2 CH 2 0-) rr X 



u. which each X can be a suitable capping group, with each X typically being selected 
from the group consisting of H, and allcyl or acyi groups containing from about 1 to 
about 4 carbon atoms, p i, selected for water solubility and generally is from about 6 
o about 1 13, preferably from about 20 to about 50. u is critical to formulation in a 
uqu,d composition having a relatively high ionic strength. There should be very little 
matenal m which u is greater than 10. Furthermore, there should be at least 20% 
preferably at least 40%, of material in which u ranges from about 3 to about 5 

t . Tlu m ° ietieS ™ eSSendaHy moieties. As used herein, the 

term the R 4 moieties are essentially 1,4-phenylene moieties" refers to compounds 
where the R moieties consist entirely of 1,4-phenylene moieties, or are partially 
subsmuted w«h other arylene or alkarylene moieties, alkenyl moieties, alkenylene 
mo.et.es, or mixtures thereof. Arylene and alkarylene moieties which can be partially 
subsmuted for 1,4-phenylene include 1,3-phenyl ne, 1,2-phenylen , 1,8-naphthylene 
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1,4-naphthylene, 2,2-biphenylene, 4,4-biphenylene, and mixtures thereof Alkylene 
and alkenylene moieties which can be partially substituted include 1,2-propylene, 1,4- 
butylene, 1,5-pentylene, 1,6-hexamethylene, 1,7-heptamethylene, 1,8-octamethylene, 
1,4-cycIohexylene, and mixtures thereof. 

For the R 14 moieties, the degree of partial substitution with moieties other 
than 1,4-phenylene should be such that the soil release properties of the compound 
are not adversely affected to any great extent. Generally the degree of partial 
substitution which can be tolerated will depend upon the backbone length of the 
compound, i.e., longer backbones can have greater partial substitution for 1,4- 
phenylene moieties. Usually, compounds where the R 14 comprise from about 50% 
to about 100% 1,4-phenylene moieties (from 0% to about 50% moieties other than 
1,4-phenylene) have adequate soil release activity. For example, polyesters made 
according to the present invention with a 40:60 mole ratio of isophthalic (1,3- 
phenylene) to terephthalic (1,4-phenylene) acid have adequate soil release activity. 
However, because most polyesters used in fiber making comprise ethylene 
terephthalate units, it is usually desirable to minimize the degree of partial 
substitution with moieties other than 1,4-phenylene for best soil release activity. 
Preferably, the R 14 moieties consist entirely of (i.e., comprise 100%) 1,4-phenylene 
moieties, i.e., each R 14 moiety is 1,4-phenylene. 

For the R 15 moieties, suitable ethylene or substituted ethylene moieties 
include ethylene, 1,2-propylene, 1,2-butyIene, 1,2-hexylene, 3-methoxy- 1,2- 
propylene, and mixtures thereof. Preferably, the R 15 moieties are essentially 
ethylene moieties, 1,2-propylene moieties, or mixtures thereof Inclusion of a greater 
percentage of ethylene moieties tends to improve the soil release activity of 
compounds. Surprisingly, inclusion of a greater percentage of 1,2-propylene 
moieties tends to improve the water solubility of compounds. 

Therefore, the use of 1,2-propylene moieties or a similar branched equivalent 
is desirable for incorporation of any substantial part of the soil release component in 
the liquid fabric softener compositions. Preferably, from about 75% to about 100%, 
are 1,2-propylene moieties. 

The value for each p is at least about 6, and preferably is at least about 10 
Th value for each n usually ranges from about 12 to about 113. Typically the value 
f r each p is in the range f from about 12 to about 43. 

A more complete disclosure of soil release agents is contained in U.S. Pat. 
Nos.: 4,661,267, Decker, Konig, Straathof, and Gosselink, issued Apr. 28, 1987; 
4,711,730, Gosselink and Diehl, issued Dec. 8, 1987; 4,749,596, Evans, Huntington, 
Stewart, Wolf; and Zimmerer, issued June 7, 1988; 4,818,569, Trinh, Gosselink, and 
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Rattinger, issued April 4, 1989; 4,877,896, Maldonado, Trinh, and Gosselink, issued 
Oct. 31, 1989; 4,956,447, Gosselink et al, issues Sept. 11, 1990; and 4,976,879, 
Maldonado, Trinh, and Gosselink, issued Dec. 11, 1990, all of said patents being 
incorporated herein by reference. 

These soil release agents can also act as scum dispersants. 

(F) Scum Dispersant 

In the present invention, the premix can be combined with an optional scum 
dispersant, other than the soil release agent, and heated to a temperature at or above 
the melting point(s) of the components. 

The preferred scum dispersants herein are formed by highly ethoxylating 
hydrophobic materials. The hydrophobic material can be a fatty alcohol, fatty acid, 
fatty amine, fetty acid amide, amine oxide, quaternary ammonium compound, or the 
hydrophobic moieties used to form soil release polymers. The preferred scum 
dispersants are highly ethoxylated, e.g., more than about 17, preferably more than 
about 25, more preferably more than about 40, moles of ethylene oxide per molecule 
on the average, with the polyethylene oxide portion being from about 76% to about 
97%, preferably from about 81% to about 94%, of the total molecular weight. 

The level of scum dispersant is sufficient to keep the scum at an acceptable, 
preferably unnoticeable to the consumer, level under the conditions of use, but not 
enough to adversely affect softening. For some purposes it is desirable that the scum 
is nonexistent. Depending on the amount of anionic or nonionic detergent, etc., used 
in the wash cycle of a typical laundering process, the efficiency of the rinsing steps 
prior to the introduction of the compositions herein, and the water hardness, the 
amount of anionic or nonionic detergent surfactant and detergency builder (especially 
phosphates and zeolites) entrapped in the febric (laundry) will vary. Normally, the 
minimum amount of scum dispersant should be used to avoid adversely affecting 
softening properties. Typically scum dispersion requires at least about 2%, 
preferably at least about 4% (at least 6% and preferably at least 10% for maximum 
scum avoidance) based upon the level of softener active. However, at levels of about 
10% (relative to the softener material) or more, one risks loss of softening efficacy of 
the product especially when the fabrics contain high proportions of nonionic 
surfactant which has been absorbed during the washing operation. 

Preferred scum dispersants are: Brij 700®; Varonic U-250®; Genapol T- 
500®, Genapol T-800®; Plurafec A-79®; and Neodol 25-50®. 

(G) Bactericides 

Examples of bactericides used in the compositions of this invention include 
glutaraldehyde, formaldehyde, 2-br mo-2-nitro-propane-I,3-diol sold by Inolex 
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Chemicals, located in Philadelphia, Pennsylvania, under the trade name Bronopol®, 
and a mixture of 5-chloro-2-methyl-4-isothiazoline-3-one and 2-methyl-4- 
isothiazoline-3-one sold by Rohm and Haas Company under the trade name Kathon 
about 1 to about 1,000 ppm by weight of the agent. 
(H) Perfume 

The present invention can contain any softener compatible perfume. 
Suitable perfumes are disclosed in U.S. Pat. 5,500,138, Bacon et al., issued 
March 19, 1996, said patent being incorporated herein by reference. 

As used herein, perfume includes fragrant substance or mixture of 
substances including natural (i.e., obtained by extraction of flowers, herbs, 
leaves, roots, barks, wood, blossoms or plants), artificial (i.e., a mixture of 
different nature oils or oil constituents) and synthetic (i.e., synthetically 
produced) odoriferous substances. Such materials are often accompanied by 
auxiliary materials, such as fixatives, extenders, stabilizers and solvents. These 
auxiliaries are also included within the meaning of "perfume", as used herein. 
Typically, perfumes are complex mixtures of a plurality of organic compounds 

Examples of perfume ingredients useful in the perfumes of the present 
invention compositions include, but are not limited to, hexyl cinnamic aldehyde; 
amyl cinnamic aldehyde; amyl salicylate; hexyl salicylate, terpineol; 3,7- 
dimethyl-c/j-2,6-octadien-l-ol; 2,6-dimethyl-2-octanol; 2,6-dimethyl-7-octen- 
2-ol; 3,7-dimethyl-3-octanol; 3,7-dimethyl-/r<»w-2,6-octadien-l-ol; 3,7- 
dimethyl-6-octen-l-ol; 3,7-dimethyl-l-octanol; 2-methyl-3-(para-tert- 
butylphenyI)-propionaldehyde; 4-(4-hydroxy-4-methylpentyl)-3-cyctohexene-I- 
carboxaldehyde; tricyclodecenyl propionate; tricyclodecenyl acetate; 
anisaldehyde; 2-methyl-2-(para-iso-propylphenyI)-propionaldehyde; ethyl-3- 
methyl-3-phenyl gh/cidate; 4-(para-hydroxyphenyl)-butan-2-one; 1 -(2,6,6- 
trimethyl-2-cycIohexen-l-yl)-2-buten-l-one; para-methoxyacetophenone; para- 
methoxy-alpha-phenylpropene; methyl-2-n-hexyl-3-oxo-cyclopentane 
carboxylate; undecalactone gamma. 

Additional examples of fragrance materials include, but are not limited 
to, orange oil; lemon oil; grapefruit oil; bergamot oil; clove oil; dodecalactone 
gamma; methyl-2-(2-pentyl-3-oxo-cyclopentyl) acetate; beta-naphthol 
methylether; methyl-beta-naphthytketone; coumarin; decyialdehyde; 
benzaldehyde; 4-tert-butyJcycIohexyl acetate; alpha,alpha-dimethylphenethyl 
acetate; methylphenylcarbinyl acetate; Schiffs base of 4-(4-hydroxy-4- 
methylpentyl)-3-cyclohexene- 1 -carboxaldehyde and methyl anthranilate; cyclic 
ethyleneglycol diester of tridecandioic acid; 3,7-dimethyl-2,6-octadiene-I- 
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nitrile; ionone gamma methyl; ionone alpha; ionone beta; petitgrain- methyl 
cediylone; 7^1-1,2,3,4,5,67,8-0^^0-1,1,67^^^1^^^ 
•onone methyl; methyl-l,6,10-trimethyl.2,5,9-cyclododecatrien-l- y l ketone- 7- 
^tyl-l.l.SA^e-hexamethyl tetralin; 4-acetyl-6-tert-butyl-l,l-dimeri,yl 
mdane; benzophenone; 6-acetyl-l,l,2,3,3,5-hexamethyl indane 5-acetyl-3- 
^propyl-l.l.^e-tetramethyl indane; 1-dodecanal; 7-hydroxy-3,7-dimethyl 
octanal; 10-undecen-l-al; iso-hexenyl cyclohexyl carboxaldehyde; fonnyl 
tncyclodecan; cyclopentadecanolide; I6-hyd ro xy-9-hexadec««,ic acid lactone 
13,4,6,7,8-hexahydro-4,6,6,7,8,8-hexamethylcyclopento-ganima-2- 
ben^pyrane; ambroxane; dodecah y dro-3a,6,6,9a-tetramethy« 1 aphtho- 
[2,lb]furan; cedrol; 5-(2,2,3-trimethylcy C lo P ent-3-enyl>3- me thylpentan-2-ol 
2-ethyl-4-(2,2,3-trimethyl-3-cyclopenten-l-yl>2-b U ten-l-ol; caryophyllene 
alcohol; cedryl acetate; para-tert-butylcyclohexyl acetate; patchouli; olibanum 
res.no.d; labdanum; vetivert; copaiba balsam; fir balsam; and condensation 
products of: hydroxycitroneUal and methyl anthranilate; hydroxycitronellal and 
mdol; phenyl acetaldehyde and indol; 4-(4-hydroxy-4-methyl pentylW- 
cyclohexene- 1 -carboxaldehyde and methyl anthranilate 

More examples of perfume components are geraniol; geranyl acetate 
hnalool; linalyl acetate; tetrahydrolinalool; citronellol; citronellyl acetate' 
d.hydromyrcenol; dihydromyrcenyl acetate; tetrahydromyrcenol; terpinyi 
acetate; nopol; nopyl acetate; 2-phenylethanol; 2-phenyIethyl acetate; benzyl 
alcohol; benzyl acetate; benzyl salicylate; benzyl benzoate; styrallyl acetate 
dimethylbenzylcarbinol; trichJoromethylphenylcarbinyl methylphenylcarbinyi 
acetate; isononyl acetate; vetiveryl acetate; vetiverol; 2-methyl-3-(p-tert- 
butylphenyl>propanal; 2-methyl-3-(p-isopropylphenyl)-propanal; 3-(p-tert- 
butylphenyI)-propanal; 4-(4-methyl-3-pentenyl)-3-cyclohexenecarbaldehyde; 4- 
acetoxy-3-pentyltetrahydropyran; methyl dihydrojasmonate; 2-n- 
heptylcyclopentanone; 3-methyl-2-pentyl-cyclopentanone; n-decanal; n- 
dodecanal; 9-decenol-l; phenoxyethyl isobutyrate; phenylacetaldehyde 
dunethylacetal; phenylacetaldehyde diethylacetal; geranonitrile; chroneUonitrile; 
cedryl acetal; 3-isocamphylcyclohexanoi; cedryi methylether; isolongifolanone; 
aubepine nitrile; aubepine; heliotropine; eugenol; vanillin; diphenyl oxide; 
hydroxycitronellal ionones; methyl ionones; isomethyl ionomes; irones; cis-3- 
hexenol and esters thereof; indane musk fragrances; tetralin musk fragrances; 
isochroman musk fragrances; macrocyclic ketones; macrolactone musk 
fragrances; ethylene brassylate. 
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© Chelating Ap-^ 

*ereo£ aU as heremafter defined. The whiteness and/or brightness of fabrics are 
materials in the compositions are improved. 

Amino carboxylates useful as chelating agents herein include ethylene* 

di^eT^ tCtrapro P rio ^ ethylenediamine-N,N-- 

trieth^enetetraamine- 
nexacetates, Aethylenetnanunepentaacetates (DETPA) and «*h»n,M,r i 
including their water-soluble salts such as L X r , Cthanold, « , y cines . 
substitute nmm „ • , , 85 the dkah meta >» ammonium, and 

substituted ammonium salts thereof and mixtures thereof 

Amino phosphonates are also suitable for use as chelating agents in the 
-posiuons of the invention when at least ,ow .evels of total pho^ « 
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Preferred ^ ChClat0r USCd herdn <*° as ethylenediamine- 

W-disuccnate) is the material described in U.S. Patent 4,704,233 cited 
hereinabove, and has the formula (shown in free acid form): 

H— N— CH 2 -CH 2 — N— H 




» (jM 9 H 2 

COOH COOH COOH 

As disclosed in the patent, HDDS can be prepared using maleic anhydride and 
ethylen^anunc The preferred biodegradable [S,S] isomer of EDDS can be 
prepared by reacting L-aspartic acid with 1, 2 -dibromo ethane The EDDS has 
advantages over other chelators in that it is effective for chelating both copper and 
n.kelcat,ons, is available in a biodegradable form, and does not contain phosphorus. 

o?l^rf y h6rein 35 8 Che,at ° r " " itS **»> i e ' herein one 

or more of the four acidic hydrogens are replaced by a water-soluble cation M, such 

as sodium, potassium, ammonium, triethanolammonium, and the like. As noted 
before, the EDDS chelator is also typically used in the present rinse process at levels 
from about 2 ppm to about 25 PP m for periods from 1 minute up to several hours" 
soakmg. At certain pffs the EDDS is preferably used in combination with zinc 
cations. 

A wide variety of chelators can be used herein Indeed, simple 
po ycarboxylates such as citrate, oxydisuccinate, and the like, can also be used 
although such chelators are no. as effective as the amino carboxylates and 
phosphonates, on a weight basis Accordingly, usage levels may be adjusted to take 
mto account differing degrees of chelating effectiveness. The chelators herein will 
preferably have . stability constant (of the folly ionized chelator) for copper ions of at 
least about 5, preferably at least about 7. Typically, the chelators will comprise from 
about 0.5% to about 10%, more preferably from about 0.75% to about 5% by 
weight of the compositions herein, in addition to those that are stabilizers Preferred 
chelators include DETMP, DETPA, NT A, EDDS and mixtures thereof. 
(■0 Other Optional InpreHj^ 

The present invention can include optional components conventionally used in 
textde treatment compositions, for example, colorants; preservatives; surfactants 
anu-shrinkage agents; fabric crisping agents; spotting agents; germicides; fungicides^ 
antioxidants such as butylated hydroxy toluene, anti-corrosion agents, and the like * 

Particularly preferred ingredients include water soluble calcium and/or 
magnesium compounds, which provide additional stability. The chloride salts are 
preferred, but acetate, nitrate, etc. salts can be used. The level of said calcium and/or 
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magnesium salts is from 0% to about 2%, preferably from about 0.05% to about 
0.5%, more preferably from about 0. l% to about 0.25%. 

The present invention can also include other compatible ingredients, including 
those as disclosed in copending applications Serial Nos.: 08/372 068 filed 
January 12, 1995, Rusche, et al, 08/372,490, filed January 12, 1995, Shaw'et al 
and 08/277,558, filed July 19, 1994, Hartman, et al., incorporated herein by* 
reference. 

PREPARATION OF PRINCIPAL SOLVENTS 
PREPARATION OF DIOL PRINCIPAL SOLVENTS 
Many synthesis methods can be used to prepare the diol principal solvents of 
this invention. The appropriate method is selected for each specific structural 
requrement of each principal solvent. Futhermore, most principal solvents can also 
be prepared by more than one method. Therefore, the methods cited herein for each 
specific pnnapal solvent are for illustrative purposes only and should not be 
considered as limiting. 

METHOD A 

Preparation of 1,5-, !,<-, and 1,7-Diob 
Method 1 

This synthesis method is a general preparation of a,a>-type diols derived from 
substmited cyclic alkenes. Examples of cyclic alkenes are the alkylated isomers of 
cyclopentene, cyclohexene, and cycloheptene. The general formula of useful 
alkylated cyclic alkenes is 




wherein each R is H, or C^-alkyl, and where x is 3, 4, or 5. 

Cyclic alkenes may be converted to the terminal diois by a three step reaction 
sequence. 

Step 1 is the reaction of the cyclic alkene with ozone (O3) in a solvent such 
as anhydrous ethyl acetate to form the intermediate ozonide. In Step 2 the ozonide is 
reduced by, e.g., palladium catalyst /H 2 to the dialdehyde which is then converted in 
Step 3 to the target diol by borohydride reduction. 

The 1,2- diols are generally prepared by direct hydroxylation of the 
appropriate substituted olefins. Example: 
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-c=cC 

R R 



wherein each R is H, alkyl, etc. 

In a typical reaction the allcene is reacted with hydrogen peroxide (30%) and 
a catalyse amount of osmium tetroxide in t-butyl alcohol or other suitable solvent 
The reaction is cooled to about 0»C and allowed to run overnight. Unreacted 
co m ^ U nds and solvent are removed by distillation and the desired 1,2- diol isolated 
by distillation or ciystallization. 

ZteJ^l An alternate method is the conversion of the olefin to the epoxide by the 
reaction of m-chloroperbenzoic acid, or peracetic acid, in a solvent such as methylene 
chlonde at temperatures below about 25'C. The epoxide generated by this chemistry 
is then opened to the diol by, e.g., hydrolysis with dilute sulfuric acid 
Step 3 to the target diol by borohydride reduction. 
Method 3 

An alternate method for the preparation of these compounds is by direct 
hydroxyUuon of the cyclic alkene with hydrogen peroxide and a catalytic amount of 
osm,um tetrox.de. The reaction yields the cyclic diol which is then converted to the 
open chau, duddehyde by periodate or lead tetraacetate. The dialdehyde is then 
^^borohydride as in Method 1, to give the desired 1,5- or 1,6- diol, etc 

Preparation of 1,2 Diob 
Method 1 
METHOnr 

Preparation of 1,3-Diols 

Acvlatinn pf Enyiyn^ 

This preparation is for the general type of 1,3-diols and accommodates a 
variety of structural features. Enamines are formed from both ketones and aldehydes 
wfuch react with acid chlorides to form the acylated product. The acylated amine 
derivative is hydrolyzed back to its acylated carbonyl compound which is the 1 3- 
dicarbonyl precursor to the desired 1,3-diol. The diol is generated by borohydride 
reduction of the 1,3-dicarbonyl compound. 

Thus acetaldehyde (aldehydes) may be reacted with a secondary amine 
preferably cyclic amines such as pyrrolidine or morpholine, by heating at reflux in a 
solvent such as toluene and with a catalytic amount of p-toluene sulfonic acid As 
the amme reacts (condenses) with the carbonyl compound, water is produced and is 
removed, e.g., by reflux through a water trap. After the theoretical amount of water 
has been removed, th reaction mixture is stripped, e.g., under vacuum, to remove 
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the solvent, if desired (the acylation can be done in the same solvent systems in most 
cases). 

The anhydrous crude enamine containing some excess amine is reacted with 
the appropriate add chloride at about 20°C to give the acylated enamine. This 
reaction is usually allowed to stir overnight at room temperature. The total reaction 
mixture is then poured over crushed ice, stirred, and the mixture made acidic with 
20% HC1. This treatment hydrolyzes the enamine to the acylated dicarbonyl 
compound. This intermediate is then isolated by extraction and distillation to remove 
low boiling impurities, then reduced by sodium borohydride to the desired 1,3- diol 
METHOD D 

Preparation of 1,4 Diols, by Aldol Condensation and Reduction 

The typical reactions involve one or more aldehydes, one or more ketones, 
and mixtures thereof; which have at least one alpha-hydrogen atom on the carbon 
atom next to the carbonyl group. Typical examples of some reactants and some 
potential final products are as follows 

2 R-CH 2 -CHO -> HO-CH 2 -CH(R)-CHOH-CH2-R 

R-CH 2 -CHO + R'-CH 2 -CHO -> HO-CH 2 -CH(RKHOH-CH 2 -R + 
HO-CH 2 -CH(R , )-CHOH^:H 2 .R , + 
HO-CH 2 -CH(R>OTOH-CH 2 -R + 
HO-C^-CHCR^HOH-CH^R' 

R-CH 2 -CHO + R-CO-CH3 -+ HO-CH 2 -CH(R)-CHOH-CH 2 -R + 
R-CH 2 -CHOH CH 2 -CHOH-R' 

The aldehyde, ketone, or mixture thereof which is to be condensed is placed 
in an autoclave under an inert atmosphere with a solvent such as butanol or with a 
phase transfer medium such as polyethylene glycol. When a mixed condensation 
such as with a ketone and an aldehyde is the target, typically the two reactants are 
used in about 1 : 1 mole ratio. A catalytic amount of strongly alkaline catalyst such as 
sodium methoxide is added, typically about 0.5-10 mole% of the reactants. The 
autoclave is sealed, and the mixture is heated at about 35-100°C untU most of the 
original reactants have been converted, usually about 5 minutes to about 3 hours. 
The crude mixture is neutralized and the carbonyl functions present are reduced by 
hydrogenation over Rancy Ni at about I00°C and about 50 atm f r about 1 hour. 
V latile components are removed by distillation and the desired diol principal 
solvents are obtained by vacuum distillation. 
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More information about this preparation process is disclosed in Synthesis, (3), 
164-5 (1975), A. Pochini and R. Ungaro; PCT Int. Appl. WO 9,507,254, Kulmala et 
al, 16 Mar. 1995; Japan Pat. Appl No 40,333, Sato et al, 9 Feb. 1990; Japan Pat. 
Appl. No. 299,240, Sato et al, 4 Dec. 1989; Eur. Pat. Appl. No. 367,743, Ankner et 
al, 9 May 1990; all of said article and patents being incorporated herein by reference. 

Illustrative Examples: 

Condensation of Butyraldehyde and/or Isobutyraldehyde and Conversion to 
Form Eight-Carbon-l,3-Diob 

A portion of n-butanol (about 148 g, about 2 mole, Aldrich) in a 500 ml, 3- 
neck, round-bottom flask equipped with a stirring bar, internal thermometer, 
condenser, and connection for blanketing with a nitrogen atmosphere is treated with 
sodium metal (about 2.3 g, about 0. 1 mole, Aldrich) until the sodium has all dissolved. 
Then, a mixture of butyraldehyde (about 72 g, about 1 mole, Aldrich) and 
isobutyraldehyde (about 72 g, about 1 mole, Aldrich) is added and the system is held 
at about 40°C until most of the original aldehydes have undergone reaction The base 
catalyst is neutralized by careful addition of sulfuric acid, any salts are removed by 
filtration, and the solution is hydrogenated over Raney Ni at about 100°C at about 50 
atm of pressure for about 1 hour to yield a mixture of 8-carbon, 1,3-diols The butanol 
solvent and any isobutanol formed during the hydrogenation are removed by 
distillation to yield the eight-carbon- 1 , 3-dtol mixture of: 2,2,4-trimethyI-l,3- 
pentanediol; 2-ethyl-l,3-hexanediol; 2,2-dimethyl-l,3-hexanediol; and 2-ethyl-4- 
methy 1- 1 , 3 -pentanediol Optionally, this mixture is further purified by vacuum 
distillation, or by decolorization with activated charcoal. The recovered solvent is 
used for further batches of diol production. 

When only butyraldehyde is used in the reaction, the major product obtained is 

2- ethyl- 1 ,3 -hexanediol . 

When only isobutyraldehyde is used in the reaction, the major product obtained 
is 2,2,4-trimethyl-l,3-pentanediol. 

Mixed Condensation of Butyraldehyde and Methyl Ethyl Ketone and 
Conversion to Form a Mixture of Eight-Carbon- 1,3-DioIs 

Condition A . A portion of n-butanol (about 148 g, about 2 mole, Aldrich) in a 500 ml, 

3 - neck, round-bottom flask equipped with a stirring bar, internal thermometer, 
condenser, and connection for blanketing with a nitrogen atmosphere is treated with 
sodium metal (about 2.3 g, about 0.1 mole, Aldrich) until the sodium has all dissolved. 
Then, a mixture of butyraldehyde (about 72 g, about 1 mole, Aldrich) and 2-butanone 
(about 72 g, about 1 mole, Aldrich) is added and the system is held at about 40°C until 
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•Uchy* n** up0(1 ^ ^ fe » 

Eltt: f *• diols raul,i " 8 *• n 

b«»d, -( *» of 2-buu™. „ , „„„„ ^rt. of 

tbediol resulting from se»conoWion of bulyrahlehydt 

The above co^tamdon c. is r^d „„„„ low lenlperKure 

dry Tl« solutkm is cooted ,0 to* -78X, „d I™, 0.95 mole of 

pows-um hydnd. ,s add* in portions. ^ Mrogen 

» Ml for at™ on. hou, «, ^ ow „ ^ -fclltal 10 „,, ^ enotae 
«* H» on. tnol. of n-bntyrdd.hyd. U^^y^^^ ^ 
th. .y^u. ., rf.ou, .ttc. ^ ^ ^ ^ js 
«now«l .0 gr^d^lly „™ „ „„ h .^^^^ 

« n™^ by disulkui „ .fa, »«, „. ^ ^ ^ ^ * 

oo»u«« n 8tf 1 . C o 11 d aB «i <)n |>TCK 1 uct,ishyorog^rio»»R«^Ni M rt TO , t ioo-C 
^^50^.fo,^ Ilw , 0 ^ p ^ mi ^ thedio|rejiii m 
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condensation of the cnolate of 2-butanone with butyraldehyde, 3,5-octanediol. 
Purification is optionally accomplished by distillation. 

Mixed Condensation of Isobutyraidehyde and Methyl Ethyl Ketone and 
Conversion to Form a Mixture of Eight-Carbon- 1,3-Diob 

The reaction of Condition A above is repeated except that the butyraldehyde is 
replaced by isobutyraidehyde. The condensation and reduction proceed analogously, 
and the final diol products are mainly 2,2,4-tnmethyl-l,3-pentanediol; 2,2,3 -trimethyl- 
1,3-pentanediol; 2-methyl-3,5-heptanediol; and 3-methyI-3,5-heptanedioI. 
Mixed Condensation of Butyraldehyde, Isobutyraidehyde and Methyl Ethyl 
Ketone and Conversion to Form a Mixture of Eight-Carboo-13-Diols 

The reaction of Condition A above is repeated, except that about one mole 
each of butyraldehyde, isobutyraidehyde, and 2-butanone are used. The condensation 
and reduction proceed analogously to yield a mixture of 8-carbon-l,3-diols primarily 
consisting of: 2 f 2,4-trimethyl-l t 3-pentanediol; 2-ethyl-l,3-hexanediol; 2,2-dimethyl- 
1,3-hexanediol; 2-ethyl-4-methyM,3-pentanediol; 2-ethyl-3-methyI-l,3-pentanediol; 
3,5-octanediol; 2,2,3-trimethyl-l,3-pentanediol; 2-methyl-3,5-heptanediol; and 3- 
methyl-3,5-heptanediol, along with other minor isomers resulting from condensation 
on the methylene of 2-butanone instead of the methyl. 

The mixtures prepared by the condensation of butyraldehyde, 
isobutyraidehyde, and/or methyl ethyl ketone, preferably have no more than about 
90%, preferably no more than about 80%, more preferably no more than about 70%, 
even more preferably no more than about 60%, and most preferably no more than 
about 50%, by weight of any one specific compound. Also, the reaction mixtures 
should not contain more than about 95%, preferably no more than about 90%, more 
preferably no more than about 85%, and most preferably no more than about 80%, by 
weight, of butyraldehyde or isobutyraidehyde. 
METHOD E 

Preparation of 1,4 Diols, by the Addition of Acetylide to Carbonyl Compounds 

Dimetallic acetylides Na + ":C^Cr Na + react with aldehydes or ketones to 
form unsaturated alcohols, e.g., 

OH OH 

2R-CO-CH3 + NaC=CNa R— C — CsC — C — R 

I I 
CH 3 CH3 

The resulting acetylenic diol is then reduced to the alkene or completely 
reduced to the saturated diol. The reacti n can also be done by using an about 18% 
slurry of mono-sodium acetylide with the carbonyl compound to form the acetylenic 
alcohol which can be converted to the sodium salt and reacted with another mole of 
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carbonyl compound to give the unsaturated 1,4- did. Where mixed carbonyl 
compounds are used with the diacetylides, diol mixtures will result Where the 
mono-acetylide is used, specific structures can be made in higher yields 
niustrative Example: Preparation of 6-Methyl-2,5-bepU.,ediol 

A sodium acetylide (about 18% in xylene) slurry is reacted with 
lsobutryaldehyde to form the acetylenic alcohol 

(CH 3 ) 2 CH-CHO + NaC*CH - (CHs^CH-CHOH-C^C-H 

The acetylenic (ethynyl) alcohol is converted with base to the sodium 
acetyhde R-CHOH-G=CN a which is then reacted with a mole of acetaldehyde to 
give the ethynyl diol R-CHOH-C=C-CHOH-R'. This compound (CH,bCH- 
CHOH^-CHOH-CH3, can be isolated as the unsaturated diol, if J5!2£L 
by catalytic hydrogenation to the corresponding material containing a double bond in 
place of the acetylenic bond, or further reduced by catalytic hydrogenation to the 
saturated 1,4- diol. 

METHOD F 

Preparation of Substituted Diols Derived from Cyclic Anhydrides, Lactones 
•nd Esters of Dicarboxylic Acids 

This method of preparation is for the synthesis of diols, especially several 1 4- 
diols, which are derived from dicarboxylic acid anhydrides, diesters and lactones but 
not limited to the 1,4-diols or four-carbon diacids. 

These types of diols are generally synthesized by the reduction of the parent 
anhydnde, lactone or diester with sodium bis(2-methoxyethoxy)aluminum hydride 
(Red-Al) as the reducing agent. This reducing agent is commercially available as a 
3 .1 molar solution in toluene and delivers one mole of hydrogen per mole of reagent 
Diesters and cyclic anhydrides require about 3 moles of Red-Al per mole of 
substrate. Using an alkyl substituted succinic anhydride to illustrate this method, the 
typical reduction is carried out as follows. 




0 «- Red-Al 




The anhydrid is first dissolved in anhydrous toluene and placed in a reaction 
vessel equipped with dropping funnel, mechanical stirrer, thermometer and a reflux 
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condenser connected to calcium chloride and soda lime tubes to exclude moisture 

dunng the remauung addition time and for about two hours following addition 

Next T e rMCti0n . miXtUre iS *" to cool back to room temperature 

Next, the mjxture IS added to a stirred aqueous HC1 solution (abom 20-/. 

the organ, layer washed with a dilute salt so.ution untU neutral to pH paper 
The t^tra. d,ol solution is dried over anhydrous magnesium sulfate, 
stopped under vacuum to yield the desired 1 4-dioI 
METHOn n 

Preparation of Diols with One or Both Alcoho. Function. Being Secondary or 

die*. 1*, 8Cneral mCth ° d t0 PrCparC * MUM di ° ,S from «"*»« and/or 

deters by alkylate of the carboxyl groups) using methyl magnesium bromide 
(Gngnard reagent) or alkyl lithium compounds usually methyl lithium, e g 



o 

t II 

cxi/ 



2Cnf 




CH 2 -OH 



This type of alkylation can be extended to diesters. An excess of methylating 
reagent will generate diols where both alcohol groups are tertiary 
METHOD H 

Preparation of Substituted 1,3- , 1,4- and 1,5-Diols 

This method is a general preparation of some 1,3-, 1,4- and 1,5-diols which 
utdizes the chemistry outlined in Method A-l and Method A-2. The variation here is 
the use of a cyclic alkadienes in place of the cycloalkenes described in Methods A 
The general formula for the starting materials is 
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wherein each R is H, or ^-Q-alkyl and wherein x is 1 2 or 3 

fornt t", "* ^ ° f ^ desired dio1 *>™?* -'vent 

5^ ^ ^7* PreParati ° n ° f ^^haxanedio. from ,-ethyl- 
5,5-dimethyl-l,3-cyclohexanediol (CAS No. 79419-18-4): 



I C-OH 
C * H ' i 2 H 5 



PREPARATION OF POLYETHOXYLATED DERIVATIVES 
orenared deri ^es of diol principal solvents are typically 

oTTf in a lugh-pressure reactor under a nitrogen adhere. A suitabletoun 

"t ^r t0 3 M «*« - Potassium hydroxide at 

2t2T7 81,01,1 80OC 10 ^ I7 °° C) ^ —« oxide 
« «M reUfve to the amount of the diol solvent in order to add the right 

vZm 1 ^ ethy,CnC 0xide is by 

EMmp,e: preparation ° r ^u. 

«. h " ^ reaCt ° r ** " CqUiPPed f ° r tem P^e control, is charged 

— about 354 grams (about 3.0 tno.es) of ^-dimethy.-l^-butanedio. and about 
a54 grams of potassium hydroxide. The reactor is sparged with nitrogen and 
evacuated three tunes to a pressure of about 30 mm Hg. The reactor is then filled 
again with mtrogen to atmospheric pressure, and heated to about 130«C The 
pressure of the reactor is then adjusted to slightly below the atmospheric pressure by 
applying a slight vacuum. Ethylene oxide (about 528 grams, about 12.0 moles) is 
added over one hour while controlling the temperature to about 130»C. After about 
an additional one hour reaction time, the contents are cooled to about 90X and a 
vacuum ts pulled to remove any residual ethylene oxide. 

PREPARATION OF METHYL-CAPPED POLYETHOXYLATED 

DERIVATIVES 

Methyl-capped polyethoxylated derivatives of diols are typically prepared 
«ther by reacting a methoxypoly(ethoxy)ethyl chloride (i.e., CH 3 O-(CH 2 CH 2 0) - 
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CH2CH2-CI) of the desired chain length with the selected diol, or by reacting a 
methyl-capped polyethylene glycol (i.e., C^O^C^C^OVC^CI^-OH) of the 
desired chain length with the epoxy precursor of the diol, or a combination of these 
methods. 

Illustrative Examples: Synthesis of (CH 3 )2C(OH)CH(CH3XOCH2CH2)4 
OCH3, the methyl-capped tetraethoxylated derivative of 2-methyI-2,3- 
butanedioL 

To a 1-liter, three-neck round bottom flask equipped with a magnetic stirbar, 
condenser, thermometer, and temperature controller (Thermowatch I 2 R)<S> is added 
tetraethylene glycol methyl ether (about 208 grams, about 1.0 mole) and sodium 
metal (Aldrich, about 2.3 grams, about 0.10 mole), and the mixture is heated to 
about 100°C under argon. After the sodium dissolves, 2-methy 1-2 T 3 -epoxybutane 
(about 86 grams, about 1.0 mole) is added and the solution is stirred overnight under 
argon at about 120°C. A » 3 C-NMR (dmso-d 6 ) shows that the reaction is complete 
by the disappearance of the epoxide peaks The reaction mixture is cooled, poured 
into an equal volume of water, neutralized with 6 N HC1, saturated with sodium 
chloride, and extracted twice with dichloromethane. The combined dichloromethane 
layers are dried over sodium sulfate and solvent is stripped to yield the desired 
polyether alcohol in crude form Optionally, purification is accomplished by 
fractional vacuum distillation. 
Synthesis of Me thoxy trie thoi> ethyl Chloride 

To a 1 -liter, three-neck round bottom flask equipped with a magnetic stirring 
bar, condenser, and temperature controller (Thermowatch, I 2 R) is added 
tetraethylene glycol methyl ether (about 208 grams, about 1.0 mole ) under argon. 
Thionyl chloride (about 256.0 grams, about 2. 15 moles) is added dropwise with good 
stirring over about 3 hours, keeping the temperature in the 50-60°C range. The 
reaction mixture is then heated overnight at about 55°C. A 13 C-NMR (D2O) is 
taken which shows only a small peak at ~60ppm for unreacted alcohol and a sizable 
peak at ~43.5ppm representing chlorinated product (-CH2CI). Saturated sodium 
chloride solution is slowly added to the material until the thionyl chloride is 
destroyed. The material is taken up in about 300 ml of saturated sodium chloride 
solution and extracted with about 500 ml of methylene chloride. The organic layer is 
dried and solvent is stripped on a rotary evaporator to yield crude 
methoxyethoxyethyl chloride. Optionally, purification is accomplished by fractional 
vacuum distillation. 

Synthesis of C2H5CH(OH)CH(CH3>CH2(OCH2CH2)40CH3 t the Methyl- 
Capped Tetraethoxylated Derivative of 2-Methyl-l t 3-penUnedi L 
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Thc alcohol, C 2 H 5 CH(OH)CH(CH 3 )CH20H (about 116 grams, about 1.0 
mole), is placed in a 1 -liter, three-neck round bottom flask equipped with a magnetic 
stirring bar, condenser, and temperature controller (Thermowatch®, I 2 R) along with 
about 100 ml of tetrahydrofiiran as solvent. To this solution, sodium hydride (about 
32 grams, about 1.24 moles) is added in portions and the system is held at reflux until 
gas evolution ceases. Methoxytriethoxyethyl chloride (about 242 grams, about 1.2 
moles, prepared as above) is added and the system is held at reflux for about 48 
hours. The reaction mixture is cooled to room temperature and water is cautiously 
added dropwise with stirring to decompose excess hydride. The tetrahydrofiiran is 
stripped off on a rotary evaporator. The crude product is dissolved in about 400 ml 
of water and enough sodium chloride is dissolved in the water to bring it nearly to the 
saturation level. The mixture is then extracted twice with about 300 ml portions of 
dichloromethane. The combined dichloromethane layers are dried over sodium 
sulfate and the solvent is then stripped on a rotary evaporator to yield the crude 
product. Optionally, purification is accomplished by further stripping of unreacted 
starting materials and low MW by-products by utilizing a kugelrohr apparatus at 
about 150°C under vacuum. Optionally, further purification is accomplished by 
vacuum distillation to yield the title polyether. 

PREPARATION OF POLYPROPOXYLATED DERIVATIVES 
A three neck, round bottom flask is equipped with a magnetic stir bar, a solid 
C02-cooled condenser, an addition funnel, a thermometer, and a temperature control 
device (Therm-O-Watch, I2R). The system is swept free of air by a stream of 
nitrogen and then is equipped for blanketing the reaction mixture with a nitrogen 
atmosphere. To the reaction flask is added the dry alcohol or diol to be 
propoxylated. About 0.1-5 mole % of sodium metal is added cautiously to the 
reaction vessel in portions with heating if necessary to get all the sodium to react 
The reaction mixture is then heated to about 80-130°C and propylene oxide (Aldrich) 
is added dropwise from the dropping funnel at a rate to maintain a small amount of 
reflux from the solid C02~cooled condenser. Addition of propylene oxide is 
continued until the desired amount has been added for the target degree of 
propoxylation. Heating is continued until all reflux of propylene oxide ceases and the 
temperature is maintained for about an additional hour to ensure complete reaction 
The reaction mixture is then cooled to room temperature and is neutralized by careful 
addition fa convenient acid such as methanesulfonic acid. Any salts are removed by 
filtration to give the desired propoxylated product. The average degree of 
propoxylation is typically confirmed by integration of the *H-NMR spectrum 
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PREPARATION OF POLYBUTOXYLATED DERIVATIVES 
A three neck, round bottom flask is equipped with a magnetic stir bar, a solid 
C02-cooled condenser, an addition funnel, a thermometer, and a temperature control 
device (Therm-O-Watch, I2R). The system is swept free of air by a stream of 
nitrogen and then is equipped for blanketing the reaction mixture with a nitrogen 
atmosphere. To the reaction flask is added the dry alcohol or diol to be butoxylated. 
About 0.1-5 mole % of sodium metal is added cautiously to the reaction vessel in 
portions with heating if necessaiy to get all the sodium to react. The reaction 
mixture is then heated to about 80-1 30°C and ct-butylene oxide (Aldrich) is added 
dropwise from the dropping funnel at a rate to maintain a small amount of reflux 
from the solid C02-cooled condenser. Addition of butylene oxide is continued until 
the desired amount has been added for the target degree of butoxylation. Heating is 
continued until all reflux of butylene oxide ceases and the temperature is maintained 
for about an additional one to two hours to ensure complete reaction. The reaction 
mixture is then cooled to room temperature and is neutralized by careful addition of a 
convenient acid such as methanesulfonic acid. Any salts are removed by filtration to 
give the desired butoxylated product. The average degree of butoxylation is typically 
confirmed by integration of the *H-NMR spectrum. 

PREPARATION OF POLYTETRAMETHYLENEOXYLATED 

DERIVATIVES 

A dry portion of about 0.1 mole of the desired alcohol or diol starting material is 
placed in a 3-neck, round bottom flask equipped with magnetic stirrer, condenser, 
internal thermometer and an argon blanketing system. If the desired average degree 
of "tetramethyleneoxylation" is about one per hydroxyl group, about 0. 1 1 moles of 
2-(4^hlorobutoxy)tetrahydropyran (ICI) is added per mole of alcohol function A 
solvent is added if necessary such as dry tetrahydrofiiran, dioxane or 
dimethylformamide. Then sodium hydride (about 5 mole % excess relative to the 
chloro compound) is added in small portions with good stirring while maintaining a 
temperature of about 30-120°C After all the hydride has reacted, the temperature is 
maintained until all of the alcohol groups have been alkylated, usually about 4-24 
hours. After the reaction is complete, it is cooled and the excess hydride is 
decomposed by careful addition of methanol in small portions. Then about an equal 
volume of water is added and the pH is adjusted to about 2 with sulfuric acid. After 
warming t about 40°C and holding it there for about 15 minutes to hydrolyze the 
tetrahydropyranyl protecting group, the reaction mixture is neutralized with sodium 
hydroxide and the solvents are stripped on a rotary evaporator. The residue is taken 
up in ether or methylene chloride and salts are removed by filtration. Stripping 
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PREPARATION OF ALKYL AND ARYL MONOGLYCERYL ETHERS 

then converted to a ketal whirh i« tfc*« u j i . ~-»«~«. ims is 

Following is thc ifc^T^jt* 1- t0 """^ Cthff <*» 
monoglycero. ether ^ ^ f * e of pr tfaTe d n-pe^l 

CH 2 OH ^^tyloxyM.Z-propanedio!) n-C 5 H n -0-CHOH- 

Prepamtion of 3<pentyloxvM,2-propanediol 

stirrer LllT ^ »* h -erhead 

w^habo t 546 g of aqueous NaOH (about SO* concentration) and about 38 5 £ 

Igthnilr ^^^^^^^fl-pentano, is added 
Int^ th „ ! " (a mbCtUre ° f is0merS ' "*» *« 85% n-hexane) 

^to the add,Uon Wl is charged about 418 g of epichlorohydnn which is sZy 

aSu 1 hr aft f rCaCt, ° n eXOthe ' m ^ " *»« » C ^ * 
about Ik after complete addition of the epichlorohydnn (no additional heat) 

sent* an^tlTt * **** 500 ° f —n -ter, stirred 

gen fly and then the aqueous layer is settled and removed. The hexane layer is mixed 

about 6.5 by the add-on of dilute aqueous sulfuric acid. The water layer is again 

water. The hexane layer « then separated and evaporated to dryness via a rotary 
evaporator to obtain the crude n-pentyi giyddyl ether. 
Acetonarion rCnnv^pn to ttM , K ^^ n ^ 

A 3-neck, 2 Uter round bottomed flask (equipped with an overhead stirrer 

Zul 00 ; * T ,y themK,meter Md ^ &nnd) iS ^ 

about 1 uter of acetone. To the acetone is added about 1 ml of SnCL, with stirring 
Into an add,t,on funnel rationed over the reaction flask is added about 200 g of the 
just prepared n-pentyl glycidy, ether. The glycidyl ether is added very ,.owly t0 the 
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stirring acetone solution (the rate is adjusted to control the exotherm). The reaction 
is allowed to proceed for about 1 hr after complete addition of the glycidyl ether 
(maximum temperature about 52°C). 
Hydrolysis 

The apparatus is converted for distillation and a heating mantle and 
temperature controller are added. The crude reaction mix is concentrated via 
distillation of about 600 ml of acetone. To the cooled concentrated solution are 
added about 1 liter of aqueous sulfuric acid (about 20% concentration) and about 
500 ml of hexanes The content of the flask is then heated to about 50°C with 
stirring (the apparatus is adjusted to collect and separate the liberated acetone). The 
hydrolysis reaction is continued until TLC (Thin Layer Chromatography) analysis 
confirms the completion of reaction. 

The crude reaction mix is cooled and the aqueous layer is separated and 
discarded. The organic layer is then diluted with about 1 liter of warm water and the 
pH is adjusted to about 7 by the addition of dilute aqueous NaOH (IN). The 
aqueous layer is again separated and the organic phase is washed 3 times with fresh 
water. The organic phase is then separated and evaporated via a rotary evaporator. 
The residue is then diluted with fresh hexanes and the desired product is extracted 
into methanol/water solution (about 70/30 weight ratio). The methanol/water 
solution is again evaporated to dryness via a rotary evaporator (with additional 
methanol added to facilitate the water evaporation). The residue is then filtered hot 
through glass microfiber filter paper to obtain the n-pentyl monoglycerol ether 

PREPARATION OF DI(HYDROXYALKYL) ETHERS 
Synthesis of bi$(2-hydror> butyl) ether 

A 500 ml, three neck, round bottom flask equipped with magnetic stirrer, 
internal thermometer, addition funnel, condenser, argon supply, and heating mantle, 
is flushed with argon. Then 1,2-butanediol (about 270g, about 3 moles, Aldrich) is 
added and sodium metal (about 1.2 g, about 0.05 moles, Aldrich) is added and the 
sodium is allowed to dissolve. Then the reaction mixture is heated to about 100°C 
and epoxybutane (about 71g. about 1 mole, Aldrich) is added dropwise with stirring 
Heating is continued until the reflux of epoxybutane has ceased and heating is 
continued for an additional hour to drive the conversion to completion. The reaction 
mixture is neutralized with sulfuric acid, the salts are removed by filtration, and the 
liquid is fractionally distilled under vacuum to recover the excess butanediol. The 
desired ether is obtained as a residue Optionally, it is purified by further vacuum 
distillation. 
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Synthesis of bis(2-hydr<«ycydopentyl) ether 

iV'^' *"* ^ r ° Und b0tt ° m *■* ^PP* stirrer, 
mter^herrnorneter, addition funnel, condenser, argon supply, and heating mantle, 

11 r ^- T n ^ (about 306 g, about 3 moles, 

Aldnch) ,s added and boron trifluoride diethyl etherate (about 0.14 g, about 0 01 
moles, as-trans isomer mixture, Aldrich) is added. Then the reaction mixture is held 
at about 1 tMOX as cyclopentene oxide (about 84 g. about 1 mole, Aldnch) is added 
dropw.se wuh stirring until all the cyclopentene oxide has reacted. The reaction 
nuxture ,s neutralized with sodium hydroxide, and the liquid is fractionally distilled 
under vacuum to recover the excess cyclopentanediol. The desired ether is obtained 
as a residue. Optionally, it is purified by further vacuum distillation 

those s^^r diSCl ° Sed 0nly ' for I»P°~ of assisting 

those sidled in the art in the practice of the invention, and are not limiting 

.™ TT** Fati0S P">P°*°™ he ™ are by weight, unless otherwise 
specked, and all numbers are approximations. All documents cited are, in relevant 
part, incorporated herein by reference. 

The following non-limiting Examples show clear, or translucent, products 
with acceptable viscosities. 

The compositions in the Examples below are made by first preparing an oil 
seat of DEQA softener active at ambient temperature. The softener active can be 
heated to melting at, e g ., about 130-150'F (about 55-66-Q, if the softener active is 
not flu,d at room temperature. The softener active is mixed using an OCA RW 25® 
nuxer for about 2 to about 5 minutes at about 150 rpm Separately, an acid/water 
seatis prepared by mixing the HCI with deionized (DI) water at ambient temperature 
, ^ the Prince *>lvent(s) are not fluid at room temperature 

and need to be heated, the acid/water seat should also be heated to a suitable 
temperature, e.g., about 100T (about 38-Q and maintaining said temperature with a 
water bath. The principal solvent(s) (melted at suitable temperatures if their melting 
points are above room temperature) are added to the softener premix and said premix 
» mixed for about 5 minutes. The acid/water seat is then added to the softener 
prenux and mixed for about 20 to about 30 minutes or until the composition is clear 
and homogeneous. The composition is allowed to air cool to ambient temperature 

The following are suitable N,N-di(ratty acyJ-oxyethyl>N,Nsiimethyl 
ammonium chloride fabric softening actives (DEQA's), with approximate 
distributions of fatty acyl gr ups given, that are used hereinafter for preparing the 
following compositions. 
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Fattv Acvl 






Group 


DEQA 1 


DEQA 2 


C12 


trace 


trace 


C14 


3 


3 


C16 


4 


4 


C18 


0 


0 


C14:l 


3 


3 


C16:l 


11 


7 


C18:l 


74 


73 


C18:2 


4 


8 


C18:3 


0 


1 


C20:l 


0 


0 


C20 and up 


0 


0 


Unknowns 


0 


0 


Total 


99 


99 
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DEQA 3 


DEQA 4 


DEQA 5 


0 


0 


0 


0 


0 


0 


5 


5 


5 


5 


6 


6 


0 


0 




0 


0 


3 


71 


68 


67 


8 


11 


11 


1 


2 


2 


2 


2 


2 


2 


0 


0 


6 


6 


7 


100 


100 


102 



IV 


86-90 


88-95 


99 


100 


95 


cis/trans 


20-30 


20-30 


4 


5 


5 


TPU 


4 


9 


10 


13 


13 



TPU = Total polyunsaturated fatty acyl groups, by weight. 



EXAMPLE I 

Component \ 2 3 4 $ 6 7 8 

Wt. % Wt. % Wt. % AVt % Wt % Wt. % Wt. % Wt. % 

DEQA 1 26.6 43.2 — 26.6 — 26.6 26.6 26.6 

DEQA 6 — — 27.5 — 27.5 — — — 

Ethanol 6 10 5.1 6 3.1 6 4 6 
2-EthyM,3- 

hexancdiol 8 — — 8 9 8 9 — 

1,2-Hexanediol 8 20 16 8 9 8 9 16 

HCl(pH 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Perfume — — — — — l.o — — 

Katfaon — — 3 ppm 3 ppm — — — — 

DI Water Bal Bal. Bal Bal Bal. Bal. Bal. Bal. 



DEQA 6 N,N-di(coco-oyl-oxyethyl)-N,N-dimethyl ammonium chloride. 

ClogP values of 2-ethyl-l,3-hexanedtol and 1,2-hexanediol are 0.60 and 0.53, 
respectively, and are within the preferred ClogP range. 

The above Examples show clear, or translucent, products with acceptable 
viscosities. 
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Compa Compa Compa Compa Compa Compa 

Commm 8 ™ ^ rative rative 

5? 5? § ^ ^ 

1,2-Hcxanediol 16 _ _ 2 ^ 6 266 26.6 26.6 

1,2-PropanedioI i6 — — — 

1,2-Butaaediol — _ 16 ~ ~ — — 

1,2-Pentanediol — — — 

U-Heptanediol _ _ _ 16 — — — 

I,2-Octanedk>l _ _ ~ 16 — — 

1,2-DccanedioI — _ _ "~ ~ ™ — 

Ethanol 6 6 6 7 ~ — 16 

r ir oL oL 



Bal. Bal Bal. 



Bal. 



«. . v. ? I '!' Sdka,,edi0,S in ^ «d* U-hexanediol, have ClogP values 

outs.de the effective 0, 5 to 0.64 rang. Only the composidon «bJ£Z 

zrrrr at about 4ot (8bout 4 ° c); »■*»■*»■ * 

Espies I-8A to I-8F are not clear and/or do not have acceptable viscles 

EXAMPLE IB 



Comnonepf 

DEQAl 
U- 
HexanedioJ 

1,3- 
Hexanediol 

1,4- 
Hexanediol 

1,5- 
Hexanediol 

1,6- 
Hexanediol 

2,4- 
Hexanediol 

2,5- 
Hcxancdiol 

HCl(pH2- 

3.5) 
DI Water 






16 
















16 
















16 
















16 
















16 
















16 


6 


6 


6 


6 


6 


6 


6 


0.005 
Bal. 


0.005 
Bal. 


0.005 
Bal. 


0.005 
Bal. 


0.005 
Bal. 


0.005 
Bal. 


0.005 
Bal. 
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All hexanediol isomers in Example IB, except 1,2-hexanediol, have ClogP 
values outside the effective 0.15 to 0.64 range. Only the composition of Example I- 
8, containing 1,2-hexanediol, is a clear composition with acceptable viscosities both 
at room temperature and at about 40T (about 4°C); compositions of Comparative 
Examples I-8G to I-8L are not clear and/or do not have acceptable viscosities. 

EXAMPLE I-C 















Compa- 
rative 
8Q 


ComDonent 


8 


8M 


8N 


80 


8P 




Wt% 


Wt% 


Wt r % 


Wt.% 


wt r % 


Wt% 


DEQA 1 


26.6 


26.6 


26.6 


26.6 


26.6 


26.6 


1,2-Hexanediol 


16 


9:2 


13 


9 


9 




1,2-Pentanediol 




6 8 


2 






6.8 


1,2-OctanedioI 






1 






9.2 


Ethyl lactate 








9 






Isopropyl lactate 










9 




Ethanol 


6 


6 


6 


6. 


6 


6 


HCI (pH 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 



The compositions of Example 1-8, I-8M, and I-8N which contain effective 
levels of the preferred 1,2-hexanediol principal solvent are clear compositions with 
acceptable viscosities both at room temperature and at about 40°F (about 4°C). The 
compositions of Example 1-80 and I-8P which contain effective levels of the 
preferred 1,2-hexanediol principal solvent are clear compositions with acceptable 
viscosities at room temperature, and are clear at about 40°F (about 4°C) with a small 
layer which is separated on top, but recover and become clear when brought back to 
room temperature. The compositions of Comparative Examples I-8Q which does 
not contain an effective amount of the preferred 1,2-hexanediol is not clear and/or 
does not have acceptable viscosities. 

EXAMPLE n 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 — 26.6 — 20.0 20.0 26.6 — 

DEQA 6 27.5 — 27.5 6.8 6.8 — 27.5 
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Ethanol 
Isopropanol 

2-EAy|-l,3Jiexanediol 

1,2-Hexanediol 

2,5-Dimethyl-2,5- 

hexanediol 

2-Methyl,-2-propyl-l,3- 
propanediol 

HCl(pH about 2-3.5) 
DI Water 



Comrxi^mf 

DEQA 1 

DEQA2 

Ethanol 

Isopropanol 
n-Propanol 

2-ButanoI 

2-mcthyI-I-pnopano] 

2-methyl-2-propanol 

2,3-butanedioI, 2,3- 
dimethyl- 

1,2-butanediol, 2,3- 
— methyl- 

1.2-butanedioI, 3,3- 
— methyl- 

CaCl 2 

HCl(pH about 2-3.5) 
DI Water 
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51 6 5.1 3.8 - 4 

~~ ~ - 16 18 _ 
16 — _ 

— — 16 



Conroonenf 

DEQA 1 
DEQA 3 
Ethanol 
Isopropanol 



— 16 16 _ 
0.005 0.005 0.005 0.005 
831 Bal. Bal. Bal 



0.005 
Bal. 



0.005 
Bal. 



26 
5.1 



26.6 
6 



26 
5.1 



26.6 26.6 26.6 

3.8 — 4 
2 



0.005 
Bal. 



0.25 — — — _ 
0.005 0.005 0.005 0.005 0.005 
Bal Bal. Bal Bal. Bal. 



5.1 



16 

0.005 
Bal. 



example m 

1 1 2 4 5 6 

Wt__ wt^ Wt__ ^ e 



26 
5.1 



18 — _____ _ 

— 16 _ _ _ ~ 

— — 18 — _ 2 __ 

— — — 20 — _ __ 

~ ~ ~ — 18 _ 

~ ~ ~ — — 16 _ 



18 

0.005 
Bal. 



EXAMPI.- jy 



1 2 3 _ 5 

££__ ____ ____ w__% Wt . % 

26.6 26.6 — _ 26 

~ - 26 26 - 

4 « 6 6 _ 

2 ~ - - 6 



6 7 

iVt.% Wt. % 
26 — 
— 26 
4 6 

2 _ 
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2,3-pentanediol, 2- 
methyl- 

2,3-pcntanediol, 3-methyl 

2,3-pentanediol, 4- 
methyl- 

2.3- hejcanediol 

3.4- hexanediol 

1,2-butanediol, 2-cthyI- 

1,2-pentanedioI, 2- 
methyl- 

HCI (pH about 2-3.5) 
DI Water 
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18 — ~ — _ _ 

— 18 — — _ _ 

"~ — — 18 _ 

— — — — 17 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



— — 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Component 

DEQA 1 
DEQA 4 
Ethanol 

Isopropanol 

1,2-pentanediol, 3- 
methyl- 

l,2*pentancdiol, 4- 
methyl- 

1.2- hexanediol 

1.3- propanediol, 2-butyl- 
1,3-propanediol, 2,2- 
diethyl- 

1,3-propanediol, 2-(l- 
metbylpropyl)- 
1,3-propanediol, 2-(2- 
methylpropy])- 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE V 



I 

Wt. % 
26.6 



0.005 
Bal. 



Wt. % 
26.6 



3 

Wt. % 



— — 26 

4 6 6 

2 — 



4 

Wt. «/, 
26 



5 

Wt. % 
26 



6 _ 



— — 6 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



Wt. % 
26 

4 

2 



18 — — _ _ 

— 18 — _ _ 

— — 18 _ _ _ 



— — — 18 — 



17 



0.005 
Bal. 



1 

Wt. % 

26 
6 



18 

0.005 
Bal 



Component 

DEQA* 
DEQA 5 
Ethanol 
Isopropanol 



1 

Wt, % 

26.6 



4 

2 



2 3 4 

Wt. % Wt. % 



Wt. % 
26.6 



26 
6 



26 
6 



26 



Wt, % 
26 



4 

2 



7 

Wt. % 

26 
6 
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1,2-butanediol, 2,3,3- 

trimethyl- |g 

1,4-butanediol, 2-ethyl- 

2- methyl- — 18 

1,4-butanediol, 2-ethyl- 

3 - methyl- — — \% 

1,4-butanediol, 2 -propyl- — — — 17 

1.4- butanediol, 2- 

isopropyl- — — — — 18 — — 

1.5- pentanediol, 2,2- 

dimethyl- — | 7 

1,5-pentanediol, 2,3- 

dirnethyl- — _ 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal Bal. Bal Bal Bal. Bal 

EXAMPLE Vn 

Component 1 2 3 4 5 6 

Wt % Wt % Wt. % Wt. % Wt. % Wt % 

DE Q a5 — 26.6 — 20.0 20.0 26.6 

DE QA 2 27.5 — 27.5 6.8 6.8 — 

Ethanol 5.1 6 5.1 3.8 — 4 

Isopropanol — 2 

1,5-pentanediol, 2,4-dimethyl- 

18 — — — — — 

1,5-pentanediol, 3,3-dimethyl- 
2,3-pentanediol, 2,3-dimethyI- 
2,3-pentanediol, 2,4-dimethyl- 
2,3-pentanediol, 3,4stimethyl- 
2,3-pentanediol, 4,4-diinethyl- 

— — 16 

HC1 (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal Bal Bal. Bal. 



EXAMPLE VIP 

Component 1 2 3 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 
DEQA 5 266 266 — — 26 26 — 
DEQA 3 - - 26 26 - - 26 
Ethanol 4 6 6 6 — 4 6 
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Isopropanol 2 — — — 6 2 — 

3.4- pentanedioI, 2,3- 

dimcthyl- ]g 

1.5- pentanediol, 2-ethyI- — 18 _ _ 

1.6- hexanedioI, 2- 

methyl- — — 18 — _ _ _ 

1,6-hexanediol, 3- — l7 

methyl - 

2,3-hexanediol, 2- 

methyl- lg 

2,3-hexanediol, 3- 

methyl- ^ 

2,3-hexanediol, 4- 

methyl- — — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DlWater BaJ Bal Bal. Bal Bal Bal. BaJ 

EXAMPLE TX 

Component 12 2 4 5 $ 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 5 266 26.6 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2.3- hexanediol, 5- 

methyl- 18 — _ _ _ _ 

3.4- hexanediol, 2- 

methyl- — 18 — — — — 
3,4-hexanedioI, 3- 

methyl- — — 18 — — _ _ 

1.3- heptanediol — — j7 

1.4- heptanedtoI — — 18 

1.5- heptanediol — — 17 

1.6- heptanediol — — jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

01 w ater Bal. Bal. Bal Bal Bal. Bal. Bal. 

EXAMPLE * 

Component 12 14 16 2 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 
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Isopropanol 2 — — — 6 2 — 

1,3 -propanediol, 2-(2- 

methylbutyl)- 18 — — _ _ 
1,3 -propanediol, 2-(l- 

methylpropyl)- — lg — _ _ 

1,3 -propanediol, 2-(l,l- 

dimethylpropyl)- — — \% 

1,3-propanediol, 2-{l,2- 

dimethylpropyl)- — — 17 

1,3-propanediol, 2-<l- 

ethylpropyl)- — — _ _ lg _ 
1,3-propanediol, 2-(l- 

methylbutyl)- — — 17 

1,3-propanediol, 2-{2,2- 

dimethylpropyl)- — lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal Bal. Bal Bal Bal 

EXAMPLE XI 

Component 1 2 3 4 5 6 7 

wt, % Wt. % Wt. % Wt. % Wt. % Wt % Wt % 
DEQA 1 266 266 — — 26 26 — 
DEQA 2 — — 26 26 — — 26 
Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — 6 2 — 

1,3-propanediol, 2-{3- 

methylbutyl)- 18 — — — — _ — 

1,3-propanediol, 2 -butyl- 

2 -methyl- — 18 — — _ 

1,3-propanediol, 2-ethyl- 

2-isopropyl- — — 18 — — — _ 

1,3-propanediol, 2-ethyl- 

2-propyi- — — — 17 — — _ 

1,3-propanediol, 2- 

methyl-2-{l- 

methylpropyl)- — — — — 18 — 

1,3-propanediol, 2- 
methyl-2-<2- 

methylpropyl)- — — — — _ 17 — 

1,3-propanediol, 2- 

tertiary-butyl-2-roetnyl- — — — — — — lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 
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Component 


± 




Wt. 1 


DEQA 1 


26.< 


DEQA 3 




Ethanol 


4 


Isopropanol 


2 


1,3-butanedioI, 2,2- 




diethyl- 


18 


1,3-butanediol, 2,2- 


diethyl- 




1,3-butanediol, 2-(l- 




methylpropyl)- 




1,3-butancdioI, 2-butyI- 




1,3-butanediol, 2-ethyI- 




2,3-dimetfayl- 




1,3-butanedioI, 2-{l,l- 




dimethylethyl)- 




1,3-butanediol, 2-(2- 




methylpropyl)- 




HC1 (pH about 2-3.5) 


0.005 


DI Water 


Bal. 



Component 

DEQA 1 
DEQA 4 
Ethanol 
Isopropanol 

1,3-butanediol, 2-methyI- 
2-isopropyl- 

1,3-butanediol, 2-methyl- 
2-propyl- 

1,3-butanediol, 3-methyl- 
2-isopropyl- 

1.3- butanediol, 3-methyl- 
2-propyl- 

1.4- butanodioI,2,2- 
diethyl- 

1,4-butanedioI, 2-methyl- 
2-propyl- 

l,44witancdioI, 2-(l- 
methylpropyl)- 



EXAMPLE YTT 

2 1 



26.6 _ _ 



26 



26 — 
6 _ 
— 6 



6 

Vt. ? 
26 

4 

2 



~ — 18 — — _ 

— — 17 — 

~ — — 18 — 

~ — — — 17 



Bal. 



Bal. 



Bal 



0.005 
Bal 



0.005 
Bal. 



EXAMPLE XJTI 

1 2 2 4 5 6 

^ WtJ4 JVUi WL% Wt % 

26.6 26.6 - - 26 "IT" 

— — 26 26 — 

6 6 6 — 



4 

2 



4 

2 



18 — _ _ 



— 18 



— — 18 — 



26 
6 



18 

0.005 
Bal. 



7 

Wt. % 



26 
6 



— 18 — 



18 
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HCl(pH about 2-3.5) 
DI Water 



Component 

DEQA 1 
DEQA 5 
Etfaanol 

Isopropanol 
1,4-butanedioI, 2-ethyl- 

2.3- dimethy]- 

1 .4- butanedioI, 2-ethyl- 

3.3- dimethy]- 

1.4- butanediol, 2-(l f l- 
diniethylethyl)- 
l,4*butanedioI, 2-(2- 
methylpropyl)- 

1 ,4-butanediol, 2-methyl- 
3-propyI- 

1,4-butanediol, 3-methyI- 
2-isopropyI- 

1,4-butanediol, 3-methyI- 
2-isopropyI- 

HCl(pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



EXAMPLE YTV 

2 3 4 



4 

2 



0.005 
Bal 



26 
6 



26 
6 



18 — _ 



18 



0.005 
Bal. 



m% mji m% wl% Wt " 0/o 

26.6 26.6 _ 26 — 



26 

4 

2 



— — 18 — _ _ 



17 — _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 — _ 



18 
0.005 
Bal 



Component 

DEQA 1 
DEQA 5 
Etfaanol 

Isopropanol 

1,3-pemanediol, 2,2,3- 
trimethyl- 

1,3-pcatanediol, 2,2,4- 
trimethyl- 

1,3-pentonediol, 2,3,4- 
trimethyl- 

l,3-p«tanedioI T 2,4,4- 
trimethyl- 



EXAMPLF YV 



Ht* Wt% Wt^o M_J* W^i Wt'o/o 



26.6 

4 

2 



26.6 
6 



^ — 26 



26 
6 



26 
6 



26 



— 4 

6 2 



18 _____ _ 

— 18 — — 



— — 18 — _ 



26 
6 
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1.3- pentanediol, 3,4,4- 

trimethyl- — 18 

1.4- pentanediol, 2,2,3- 

trimethyl- — 17 

1,4-pentanediol, 2,2,4- 

trimcthyl- — — lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0 005 0.005 0.005 0.005 

DI Water Bal. Bal Bal Bal. Bal Bal. Bal 

EXAMPLE XVI 

Component 1 2 3 4 5 6 7 

Wt % Wt. % Wt % Wt % Wt. % Wt. % Wt % 

DEQA 5 266 266 — — 26 26 — 

DEQA 2 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 46 

Isopropanol 2 — — — 6 2 — 

1,4-pentanediot, 2,3,3- 

trimethyl- 18 _ _ _ _ _ 

1,4-pentanediol, 2,3,4- 

trimethyl- — lg 

1.4- pentanediol, 3,3,4- 

trimethyl- — — }g 

1.5- pentanediol, 2,2,3- 

thmetfayl- — — — 17 

1,5-pentanediol, 2,2,4- 

trimethyl- — — — 18 

1,5-pentanediol, 2,3,3- 

thmethyl- — — — — — 17 

1,5-pentanediol, 2,3,4- 

trimethyl- — — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal Bal Bal Bal. Bal. 

EXAMPLE XVn 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt % Wt. % 

DEQA 5 266 266 — — 26 26 — 

DEQA 3 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2,4-pentanediol, 2,3,4- 

trimethyl- 18 — — — — — — 
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2,4-pentanedioI, 2,3,3- 
trimethyl- 

2,4-pentanediol, 2,3,4- 
trimetbyl- 

2,4i>«ianedioI, 2,3,3- 
trimethyl- 

2,4-pentanediol, 2,3,3- 
trimethyl- 

2,4-pentanediol, 2,3,4- 
trimethyl- 

1,3-pentanediol, 2-ethyl- 
2-methyl- 

HCI(pH about 2-3.5) 
DI Water 



Component 

DEQA 5 
DEQA 4 
Ethanol 
isopropanol 

1,3-pentanedioI, 2 -ethyl- 

3- metbyI- 

1,3-pcntanediol, 2-etfayI- 

4- methyl- 

1.3- pentanediol, 3-ethyl- 
2-metbyl- 

1.4- pcntanediol, 2-ethyl- 

2- metfayl- 

1,4-pentanediol, 2-cthyl- 

3- mcthyl- 

1,4-pentanediol, 2-etbyl- 

4- methyl- 

1,4-pentanediol, 3-ethyl- 
2-methyl- 

HC1 (pH about 2-3.5) 
DI Water 



Component 



DEQA 1 
DEQA 6 





15 






— 


— 


— 






18 




— 


— 


— 








17 


— 


— 












18 
















17 
















18 


0.005 0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


fial. 


Bal. 


Bal. 


Bal. 


Bal 


Bal. 


Bal. 




EXAMPIF Yvm 








1 


2 


3 


4 


5 




7 


26.6 


» Wt.% 
26.6 




WM4 


Wt. % 
26 


Wt % 
26 


Wt. % 






26 


26 


— 


— 


26 


4 


6 


6 


6 


* — 


4 


6 


2 








6 


2 


— 


18 








— 


— 


— 




18 






— 


— 


— 






18 








— 








17 
















18 
















17 
















18 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Bal 


Bal. 


Bal 


Bal 


Bal. 


Bal 


Bal. 




EXAMPI F YTV 










I 


1 


3 


4 


5 




7 


26.6 


aoi wt. % wl^ w t . % wt. % 

266 — _ 26 26 


wt, % 






26 


26 






26 
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Ethanol 4 6 6 6 — 



Isopropano] 2 

l,4i>entanediol t 3-ethyl- 
3 -methyl- 

1,5-pentanediol, 2-ethyl- 

2- methyl- 

1,5-pentanediot, 2-cthyl- 

3- methyl- 

1,5-pentanediol, 2-ethyI- 

4- methyl- 

1,5-pentanedioI, 3 -ethyl- 

3- methyl- 

1,5-pentanedioI, 2-ethyI- 

4- mcthyl- 

1,5-pentanedioI, 3^ethyl- 
3-methyI- 



4 

-~6 2 



— 18 — _ 

— — 18 — 



— 17 — — _ 

— — 18 — _ 
~ — — 17 _ 



HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 



DI Water Bai 



18 

0.005 



Bal. BaJ. Bal. Bal. Bal Bal 



Component 


I 


2 2 4 


5 


6. 


7 


DEQA 1 


Wt. % 
26.6 


26.6 


Wt. % 




26 


Wt. % 
26 


Wt % 


DEQA 5 






26 


26 






26 


Ethanol 


4 


6 


6 


6 




4 


6 


Isopropano] 


2 








6 


2 




2,4-pentanedioI, 3-ethyl- 
















2-methyl- 


18 














2,4-pcntancdiol ? 3-ethyI- 
















2-methyi- 




18 












1,3-pentanediol, 2- 














lsopropyj- 






18 










1,3-peotanediol, 2- 














propyl- 








17 








1,4-pentanediol, 2- 














isopropyl- 










18 






1,4-pentanediol, 2- 














propyl- 












17 




1,4-pentanedioI, 3- 














isopropyl- 














18 
0.005 


HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


DlWater 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 
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Component 

DEQA 1 

DEQA^ 

Ethanol 

Isopropanol 
1,5-pentanedioI, 2- 
isopropyj- 

2,4-pentanediol, 3- 
propyl- 

1,3-bexanediol, 2,2- 
dimethyl- 

1,3-hexanediol, 2,3- 
dimethyl- 

1,3-hexanediol, 2,4- 
dimethyl- 

1.3-bcxanedioI, 2,5- 
dimethyl- 

l,3-hexanediol f 3,4- 
dimethyl- 

HCI(pHabout2-3.5) 
DI Water 



EXAMPrFVVT 

12 3 

Wl% Wl% Wt% 
26.6 ~~ 



4 

2 



26.6 — _ 
26 26 
6 6 



5 

26 



— — 6 



26 



4 

2 



Component 


1 


2 


2 




Wt. % 


Wt. % 


Wt f % 


DEQA 1 


26.6 


26.6 




DEQA 3 






26 


Ethanol 


4 


6 


6 


Isopropanol 


2 






1,3-hexanediol, 3,5- 








dimethyl- 


18 






1,3-hexanediol, 4,5- 








dimethyl- 




18 




1,4-hexanediol, 2,2- 






dimethyl- 






18 


1,4-hexanediol, 2,3- 






dimethyl- 








1,4-hexanediol, 2,4- 








dunethyl- 








1,4-hexanedioI, 2,5- 








dimethyl- 








1,4-hexanediol, 3,3- 








dimethyl- 









18 — — — — _ 

— 18 — — — — 

— — — — — 17 

0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal Bal Bal Bal. 

6 

26 

4 

2 



EXAMPLE YYn 



— 26 
26 — 



18 — 

— 17 



2 

Wt. % 

26 
6 



18 

0.005 
Bal 



26 
6 



18 
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HCl(pH about 2-3.5) 
DI Water 



Component 

DEQA 5 

DEQA 6 

Ethanol 

Isopropano] 
1,4-hexanediol, 3,4- 
dimethyl- 

1,4-hexanediol, 3,5- 
dimethyl- 

1.3- hexanediol, 4,4- 
dimethyl- 

1.4- faexanfidiol, 4,5- 
dimethyl- 

M-hexanediol, 5,5- 
dimethyl- 

1.5- hcxancdioI, 2,2- 
dimethyl- 

1,5-hexanedioI, 2,3- 
dimcthy]- 

HC1 (pH about 2-3.5) 
DI Water 



Component 

DEQA 1 

DEQA 3 

Ethanol 

Isopropanol 
1,5-hexanediol, 2,4- 
dimethyl- 

1,5-hexanedioI, 2,5- 
dimethyl- 

1,5-bexanediol, 3,3- 
dimethyl- 

1,5-hexanedi I, 3,4- 
dimethyl- 



0.005 


0.005 


0.005 


0.005 


0,005 


0.005 


0.005 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 




EXAMPLE vvm 








1 


Z 


3 


4 


5 


6 


7 


Wt. % 


Wt.% 




Wt. % 


Wt. % 


Wt. % 


Wt. % 




26.6 




20.0 


20.0 


26.6 




27.5 




11 * 


a o 
o.o 


6.8 




27.5 


5.1 


6 


5.1 


3.8 


— 


4 


5,1 


— 








— 


2 




18 
















18 
















18 
















17 
















18 


— 


— 










— 


16 


■ — 










— 


— 


18 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


EXAMPLE XVTV 








1 


2 


1 


4 


5 


6 


7 


Wt. % 
26.6 


Wt. % 
26.6 


Wt. % 


Wt. % 


Wt. % 
26 


Wt. % 
26 


Wt. % 






26 


26 






26 


4 


6 


6 


6 




4 


6 


2 








6 


2 




18 
















18 
















18 
















17 
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1,5-hexanedioI, 3,5- 
dimethyl- 

1.5- hexanediol, 4,5- 
dimethyl- 

1.6- hexanediol, 2,2- 
dimethyl- 

HCI(pH about 2-3.5) 
DI Water 



Component 

DEQA 1 

DEQA 4 

Ethanol 

Isopropanol 
1,6-hexanediol, 2,3- 
dunethyl- 

1,6-hexanediol, 2,4- 
dimethyl- 

1,6-hexancdiol, 2,5- 
dimethyl- 

1,6-hexanediol, 3,3- 
dimethyl- 

1,6-hexanediol, 3,4- 
dimechyl- 

2,4-hexanedioI, 2,3- 
dimethyl- 

2,4-hexanediol, 2,4- 
dimethyl- 

HCl(pH about 2-3.5) 
DI Water 



124 



— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal Bal. Bal Bal Bal 

EXAMPLE XXV 

1 2 3 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 — — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 

2 - - 6 2 - 

18 — — — — — _ 

— 18 — — — _ _ 

— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal Bal. Bal. Bal. Bal. Bal. Bal. 



EXAMPLE XXVT 

Cpmporent 12 2 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 
2,4-hexancdioI, 2,5- 

dimethyl- 18 — — — — _ _ 
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2,4-hexanediol, 3,3- 

dimethyl- 18 — 

2,4-hcxanediol, 3,4- 

dimethyl- jg 

2,4-hexanediol, 3,5- 

dimethyl- — 17 

2,4-hexanediol, 4,5- 

dimethyl- — lg 

2.4- hexanediol, 5,5- 

dimethyl- — ^ 

2.5- hexanediol, 2,3- 

dimethyl- — j g 

HCl(pH about 2-3.5) 0.005 0 005 0.005 0.005 0.005 0.005 0.005 

DIWatcr Bal Bal. Bal Bal Bal Bal. Bal 

EXAMPLE XXVTT 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt % Wt % Wt. % Wt. % 

DEQA 1 266 266 — _ 26 26 — 

DEQA 5 — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2,5-hexanediol, 2,4- 

dimethyl- 18 — _ _ 
2,5-hexanediol, 2,5- 

dimethyl- — 18 

2,5-hexanediol, 3,3- 

dimethyl- — \% 

2.5- hexanediol, 3,4- 

dimethyl- — — [7 

2.6- hexanediol, 3,3- 

dimethyl- — — }g 

1,3-hexanediol, 2-ethyl- — — — 17 

1,3-hexanediol, 4-ethyl- — — — jg 

HC1 (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal Bal. Bal. Bal. Bal 

EXAMPLE XXVTTT 

Component 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 5 266 266 — — 26 26 — 

DEQA 6 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 



V* * * v.. 
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Isopropanol 

1,3-hexanediol, 2-ethyl- 

1.3- hexanediol, 4-ethyi- 

1.4- hexanedioI, 2-ethyI- 

1.4- hexanediol, 4-ethy]. 

1.5- hexanediol, 2 -ethyl- 

1.4- hexanediol, 4-ethyl- 

1.5- hexanediol, 2-ethyl- 

HCl(pH about 2-3.5) 
DI Water 



6 2 
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2 — — _ 

18 — — — _ _ 

— 18 — — — 

— — 18 — _ _ 

~ — — — 18 — 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPI,F YVIY 



Component 


I 


2 


3 


DEQA 2 






Wt/% 


26.6 


26.6 




DEQA 5 






26 


Ethanoi 


4 


6 


6 


Isopropanol 


2 






2,4-hexanedioI, 3 -ethyl - 


18 






2,4-hexanediol, 4-ethyI- 




18 




2,5-hexanedioU 3-ethyl- 






18 


2,5-hexanediol, 3-ethyI- 








1,3-heptanediol, 2- 








methyl- 








1,3-heptanediol, 3- 








methyl- 








l,3-heptanedk)I, 4- 








methyl- 








HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


DI Water 


Bal 


Bal. 


Bal. 



26 



26 — 
6 — 



26 

4 

2 



— — — 18 _ 



— — — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



26 
6 



18 

0.005 
Bal. 



EXAMPLE XXX 

CsmcoDsat i 2 1 4 5 fi 7 

MJS wt% w t , % wt % wt. % wt. % wt~% 

DEQA 3 26.6 26.6 - _ 26 ~26 ~_~ 

DEQA 5 — — 26 26 _ _ 2 6 

Etfaanol ^ 6 6 6 — 4 6 

Isopropanol 2 — — — g 2 

1,3-heptanediol, 5- 

methyl- 18 _ _ _ _ _ _ 

1,3-hcptancdiol, 6- 

methyl- — 18 — _ _ _ 
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1,4-beptanediol, 2- 

methyl- — \% _ 

M-faeptaaediol, 3- 

methyl- — ^ 

1,4-heptanediol, 4- 

methyl- — \% 

1,4-heptanediol, 5- 

methyl- — p 

1.4- heptanediol, 6* 

methyl- — — — 18 

Perfume 1 1.2 1 i.35 1 { 13 

HCl(pHabout2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal. Bal. Bal. Bal. Bal Bal. 

EXAMPLE XXXI 

Component 1 2 3 4 5 6 7 

Wt. % Wt % Wt. % Wt. % Wt. % Wt. % Wt, % 

DEQA 5 266 266 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

l,54ieptaiiedioI, 2- 

methyl- 18 — — — _ _ 

1.5- heptanediol, 3- 

methyl- — 18 — — — _ _ 
1,5-heptanediol, 4- 

methyl- — — 18 — — — — 
1,5-heptanediol, 5- 

methyl- — — 17 

1.5- heptanediol, 6- 

methyl- — — \% 

1.6- heptanediol, 2- 

methyl- — — 17 

1,6-heptanediol, 3- 

methyl- — — — — — — 18 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal. Bal. Bal Bal. Bal. Bal 

EXAMPLE XXXI A 

Component 12 2 4 16 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 5 - - 26 26 — - 26 
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Ethanol 4 6 6 6 — 4 6 

Isopropanoi 2 — — — 6 2 — 

1,6-heptanediol, 4- 

methyt- ig 

1,6-heptanediol, 5- 

methyl- _ i 8 _ _ _ 

1,6-heptanedioi, 6- 

methyl- — — 18 — _ _ _ 

2,4-heptanediol, 2- 

methyl- ^ _ 

2,4-heptanediol, 3- 

methyl- — jg 

2,4-heptanediol, 4- 

methyl- — l 7 

2,4-heptanediol, 5- 

methyl- — ^ 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DIWater Bal. Bal Bal Bal. Bal. Bal. Bal 

EXAMPLE XXXI R 
Cpmponoit 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA* 26 6 2 *.6 — — 26 26 — 

DEQA 6 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanoi 2 — — — 6 2 — 

2.4- heptanediol, 6- 

mcthyl- ig _ _ _ _ 

2.5- heptanediol, 2- 

methyl- — ig _ _ _ _ 

2,5-heptanediol, 3- 

methyl- — — 18 — — — — 

2,5-heptanediol, 4- 

methyl- — p a>j 

2,5-heptanediol, 5- 

methyl- — — — — 18 — — 

2.5- heptanediol, 6- 

methyl- — — 17 

2.6- heptanediol, 2- 

methyl- — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DIWater Bal. Bal. Bal. Bal. Bal. Bal. Bal 
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EXAMPLE yipy I f 

Component 1 2 2 4 5 6 7 

Wt_% Wt. % Wt % Wt. % Wt % Wt % Wt % 

DEQA* 26.6 26.6 — _ 26 26 — 

DEQA 2 — — 26 26 — — 26 

Etfaanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 
2,6-heptanediol, 3- 

methyl- 18 — — 

2,6-hcptancdiol, 4- 

methyl- — 18 -~ — _ _ 

3.4- heptanediol, 3- 

methyi- jg 

3.5- heptanedioI, 2- 

methyl- 

3,5-heptanediol, 3- 

mcthyl- _ jg 

3,5-heptanediol, 4- 

methyl- — — _ — _ 17 

2.4- octanediol — Jg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal Bal Bal Bal Bal Bal. 

EXAMPLE XXXI D 

Component 1 2 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 26.6 — — 26 26 — 

DEQA 3 — — 26 26 — — 26 

Ethanoi 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2.5- octanedioI 18 — — _ _ 

2,7-octancdiol — 18 

3 7 5-ocUnediol — — \% 

3.6- octanediol — — n 

2,4-pcntanediol, 2,3,3,4- 

tctramethyl- — — jg 

2,4-pentanedioI, 3- 

tertiarybutyl- — — — — 17 

2,4-hcxanediol, 2,5,5- 

trunctbyl- — — jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal. Bal. Bal Bal. Bal. Bal. 
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EXAMPLE XXXn 

Cornponent 1 2 2 4 5 6 7 

Wl% Wt. % Wt. % Wt. % Wt. % Wt. % Wt. 

DEQA 1 266 266 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2,4-hexanediol, 3,3,4- 

trimethyl- 18 — 

2,4-hexanediol, 3,3,5- 

trimethyl- — 18 — 

2,4-hcxanedioI, 3,5,5- 

trimethyl- — — 18 

2.4- hexanediol, 4,5,5- 

trirnetfayl- — — 17 _ 

2.5- hexanedioI, 3,3,4- 

trimethyl- — — — 18 

2,5-hexanediol, 3,3,5- 

trimethyl- — — 17 

1,2-propanediol, 3-(n- 

pentyloxy)- ______ l8 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal Bal Bal. Bal. Bal. Bal Bal 

EXAMPLE XXXIIA 
Compa Compa Compa Comp Compa Compa 

Component rative rative rative arative rative rative 

7 7A 7B 7C 7D 7E 7F 

Wt,% Wt B /o Wt.% Wt% Wt.% Wt.% Wt.% 

DEQA 1 26.6 26.6 26.6 26.6 26.6 26.6 26 6 

1,2-propanediol, — 

3-<n-peotyloxy)- 16 — _ _ _ 

1,2-propanediol, 

3-cthyloxy- — 15 

1,2-propanediol, 

3-butyloxy- — 15 

1,2-propanediol, 

3-octyloxy- „ _ _ 16 _ _ _ 
1 ^-propanediol, 
3<2- 

ethylhexyloxy)- _ _ _ _ 16 _ _ 

Glyceryl 

monookarc — — — 16 

Giyoetyl 

monostcate — — — 16 

Ethanol 6 6 6 6 6 6 6 
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C&h 05 0.5 0.5 0.5 0.5 0.5 0.5 

HCl(pH 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal. Bal. Bal Bal. Bal. 

3-(n-Pentyloxy>l,2-propanediol has a ClogP of 0.54, which is within the 
preferred range of 0.40 to 0.60, and all other 1,2-propanedioI derivatives in Example 
XXXIIA have ClogP values outside the effective 0.15 to 0.64 range. Only the 
composition of Example XXXH-7, which contains 3-(n-pentyloxy)-l,2-propanedioI 
is a clear composition with acceptable viscosities both at room temperature and at 
about 40TF (about 4°C); compositions of Comparative Examples XXXH-7A to 
XXXH-7F are not clear and/or do not have acceptable viscosities. 



EXAMPLE XXXm 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt % Wt. % Wt. % Wt.% Wt % 

DEQA 1 266 26.6 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1^2-propancdiol, 3-(2- 

pentyioxy)- 18 _ _ _ _ 
1,2-propanediol, 3-(3- 

pentytaxy)- — ]g — — _ _ _ 
1,2-propanediol, 3-{2- 

methyl-l-butyloxy)- — — 18 — — — — 
1 ^-propanediol, 3-(iso- 

amyloxy)- — — 17 

1.2 - propanediol, 3-(3- 

mcthyl-2-butyloxy)- — — — \% 

1.3- pentanediol, 2-propyl 

— — — _ _ n — 

2,6-octancdiol — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal Bal. Bal 

EXAMPLE XXXIV 

Component 12 2 4 5 6 7 

Wt. % Wt. % Wt % Wt. % Wt. % Wt. % Wt. % 

DEQA 5 266 266 — — 26 26 26 

DEQA 6 — — 26 26 — — — 

Ethanol 4 6 6 6 — 4 4 

Isopropanol 2 6 2 2 
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l-isopropyM,2- 






cyclobutanediol 


18 




3-e&yl-4-methyl-i,2- 




cyclobutanediol 


— 


18 


3-propyl-l,2- 




cyclobutanediol 


— 


— 


3 -isonmn vl. 1 9. 






cyclobutanediol 






1-ethyl-U- 






cyclopentanediol 


— 


— 


a ,^-aimethyI- 1 ,2- 






cyclopentanediol 






2,4-pentanedioI, 2,3,4- 






trimcthyl- n-BO] 








0.005 


0.005 


DI Water 


Bal. 


Bal. 






EXAM! 


Comport 


I 


2 


UEQA Z 


wt. % 


Wt. % 




26.6 


DEQA 5 


— 


— 


Ethanol 


4 


6 


Isopropanol 


2 


_ ~_ 


l>dimetfayl-I,2- 






cyclopentanediol 


18 




2,4,5-trimethyl-l,3- 




cyciopentanedioi 




18 


3,3-dimetbyI-l f 2- 




cyclopcntancdiol 






3,4^imethyM,2- 






cyclopentanediol 






3,5-dimcthyM,2- 






cyclopentanedioJ 






3^cthyl-l,2. 






cyclopcntanediol 






l-phcnyl.l,2-ethanediol 






HCl(pH about 2-3.5) 


0.005 


0.005 


DI Water 


Bal. 


Bal. 



~ — 18 — 



— — 17 — 



~ — 18 — 



— — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



26 
6 



26 



— — 6 



— — 18 



0.005 
Bal 



26 



18 



— 26 
4 6 
2 — 



— 17 — _ 



18 — 



— — — 17 — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal. 



DEQA 1 



EXAMPLE XX^Yb 

Comparative Comparative 
5 5A 5B 

ffitss m% m% 

26.6 26.6 26 6 



Comparative 
5C 
Wt.% 

26.6 
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cis-I,2-bis(hydroxy- 

methyl)cyclohexane 16 _ 

l,4-bis(hydroxy- — 

methyl^yclohexane _ l6 

1,2-Cyclohexanediol — 

4,5-Dimethyl-l,2- 16 — 

cyclohexanediol _ _ 

Etfaanol 6 #; ~ 16 

HCl(pH 2-3.5) o.o05 0 005 nL 6 

™Wa*r Bai. *™ ™» 

the J^^^ has a ClogP of 0.47, which is within 

ct™7TH t0 °- 6 °- ^^^^yocyclohexane also has a 
^"^^^^^^toO^buthasacenterof 
sy^etry, and does not form an acceptable composition (Composition XXXVA- 

1,2-cyclohexanedio. and ^S-dimethyM^-cyclohexanedio. have ClogP values 
which are outside the effective ranee ofOHJiw n i 

XXXV. , . t** 8 * ot °- 1 5-0 64 0n, y composition of Example 

r™ -5 ,s ; f composition b0 t h * r 00m 

^tu e ^d atabout 40T (about 4'C); compositions of Comparative Examples 
XXXVA-5A to XXXVA-5C are not dear and/or do not have acceptable viscositT 



Component 


I 


2 




Wt. % 


Wt % 


DEQA 5 


26.6 


26.6 


DEQA 3 






Ethanol 


4 


6 


IsopropanoJ 


2 




1,2 -propanediol 2 (Me- 






E3) 


18 




1,2 -propanediol PO4 




18 


1,2-propanedioI, 2- 




methyl- (Me-Eg) 






1 ^-propanediol, 2- 






methyl- 2(Me-Ej) 






1,2-propanediol, 2- 






methyl- PO3 






1,3-propancdiol 2(Me- 












13 -propanediol PO$ 






HCI(pH about 2-3.5) 


0.005 


0.005 


DI Water 


Bai. 


Bai. 



EXAMPLE XXXVI 



7 



Wj^fc Wl^ JKL% Wt. % 
— — 26 26 — 



26 26 
6 6 



— 26 
4 6 



— — 6 2 



— 18 — _ _ _ 

— 17 — _ _ 

— — 18 _ _ 

~ — — — 18 

0.005 0.005 0.005 0.005 0.005 

Bai. Bai. Bai. Bai. Bai. 
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EXAMPLE XXXVII 
Component 12^ 4 5 6 7 

WL% Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 
DEQA 5 266 26.6 — — 26 26 — 

DEQA 4 — — 26 26 — _ 26 

Ethanoi 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1,3-propanediol, 2,2- 

diethyl- E5 18 

1,3-propanediol, 2,2- 

diethyl-POi — 18 — — _ _ 

1,3-propanediol, 2,2- 

dimethyl- 2(Me E2) — — jg _ _ _ 

1,3-propanediol, 2,2- 

dimcthyl- PO4 _ 17 

1, 3 -propanediol, 2-<l- 

methylpropyl)- E5 _ — Jg 

1,3-propanediol, 2-(l- 

methylpropyl)- POj — — _ _ 1? _ 

1,3 -propanediol, 2-(2- 

methylpropyl)- E 5 — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal BaJ. Bal Bal Bal. Bal 

EXAMPLE XXXVRT 
Component 12 2 4 5 6 7 

w * % Wt. % Wt , % Wt. % Wt. % Wt. % Wt. % 
DEQA 1 26 * 2 66 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanoi 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1,3-propanediol, 2-<2- 

methylpropyl)~POi 18 — — _ _ 

1,3-propanediol, 2 -ethyl - 

(McEo) _ is _ _ . _ _ _ 

1,3 -propanediol, 2-cthyl- 

2(MeEi) _ - i 8 _ _ _ _ 

1,3-propanediol, 2-ethyl- 

P °3 17 
1,3-propanediol, 2-ethyl- 

2-methyl- (Me E 4 ) — — — — 18 _ — 

1,3-propanediol, 2-ethyl- 

2-methyl- P0 2 — — — _ _ 17 _ 

1,3-propanediol, 2-ethyl- 

2-metfayl-BOi — — — 18 
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HCl(pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Component 

DEQA 5 

DEQA 1 

Etfaanol 

Isopropanol 
1,3-propanediol, 2- 
isopropyl- (Me E 4 ) 
1,3-propanedioI, 2- 
isopropyl- PO2 
1,3-propancdioI, 2* 
isopropyl- BO j 
1 propanediol, 2- 
methyl- 2{Mc E 4 ) 
^propanediol, 2- 
methyl- PO5 
1,3-propanediol, 2- 
methyl- BO2 
1,3-propanediol, 2- 
mcthyl-2-isopropyl- E$ 

HCl(pH about 2-3.5) 
DI Water 



Component 

DEQA 1 

DEQA 6 

Ethanol 

Isopropanol 
1,3 -propanediol, 2- 
methyl-2-isopropyl- PO] 
1,3-propanediol, 2- 
methyl-2-propyl- E4 
1,3-propanediol, 2- 
methyl-2-propyl- POi 
1 propanediol, 2* 
propyl- (Me E3) 



EXAMPLF YYYTY 



Wt % 

26.6 



4 

2 



WL2S 
26.6 



3 

26 
6 



6 7 
Wt. r° Wt. % Wt. % Wt. % 
26 — 



— 26 
26 _ 
6 — 

— 6 



18 — _ 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



EXAMPLE YYYY 



I 

Wt. % 
26.6 



4 

2 



2 

Wt. % 
26.6 



3 

Wt. % 



4 

Wt. % 



Wt. % 
— — 26 



26 
6 



26 
6 



4 

2 



— 18- " — _ 



— 18 _ _ _ 



— 17 — _ 



— — 18 



— — 17 



0.005 
Bal. 



6 

Wt. % 
26 

4 

2 



18 — 



— 18 



— — 18 — _ _ 



17 — _ 



26 
6 



18 

0.005 
Bal. 



7 

Wt. % 



26 
6 



. * .■ ' i .' ' 

: .. ■ * \ : i ■ 
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1,3-propanedioI, 2- 

propyl- PO2 — — — — 18 _ 
1,2-butanediol, 2-ethyl- 

E 2 — ~ — — — 17 — 
1,2-butanediol, 2-ethyl- 

n-BOi i 8 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal Bal Bal Bal. Bal. Bal 

EXAMPLE XXXX1 

Component 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt % Wt % Wt % 

DEQA 2 266 266 — — 26 26 — 

DEQA 1 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 
1,2-butanediol, 2-methyl- 

(MeE 2 ) 18 — — — — _ _ 
1,2-butanediol, 2 •methyl- 

POi _ 18 _ _ _ _ _ 
1,2-butanediol, 3,3- 

dimethyl- E4 — — 18 — 

1,2-butanediol, 3,3- 

dimethyl- n-BOi - — 17 — — 

1,2-butanediol, 3-fnetbyl- 

(McE 2 ) - - _ _ 18 - _ 

1.2- butanediol, 3-methyI- 

POi ----- 17 - 

1.3- butanediol 2(Me E 5 ) — — __«._ \% 

HQ (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal. Bal. Bal Bal Bal 

EXAMPLE XXXXn 

Component 12 14 16 7 

Wt, % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 3 266 266 — — 26 26 — 

DEQA 1 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 \ 

Isopropanol 2 6 2 — 

1,3-butanediol PO5 18 — — — — — — \ 

1,3-butanediol BO2 — 18 — — — — — 

1,3-butanediol, 2,2,3- 

trimethyl- (Me E2) — — 18 — — — — 
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1,3-butanediol, 2,2,3- 
trimethyl- PO2 
U^Hitanedioi, 2,2- 
dimediyt- (Me E$) 
1,3-butanediol, 2,2- 
dimethyl- PO3 
1,3-butanediol, 2,3- 
dimethyl- (Me E$) 

HC1 (pH about 2-3.5) 

DI Water 



— 17 — 



— 18 — — 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE XXXXTIT 



Component 1 



26.6 

4 

2 

18 



4 



DEQA 4 

DEQA 1 

Ethanol 

Isopropanol 
1,3-butanediol, 2,3- 
dimethyl- PO3 
1,3-butanediol, 2-ethyl- 
(MeE 4 ) — 18 

1,3-butanediol, 2-ethyl- 
P0 2 

1,3-butanediol, 2-ethyl- 
BO] _ 
1,3-butanediol, 2-ethyl- 
2-mcthyI-(MeEi) — — 

1,3-butanediol, 2-ethyl- 

2 - methyl- POj — — 
1,3-butanediol, 2-ethyI- 

3 - methyl- (Me Ej) — — 

HC1 (pH about 2-3.5) 0.005 0.005 
Dl Water Bal Bal. 



W t, % Wt. % Wt. % Wt % Wt. % Wt. % Wt. % 



26.6 — — 
— 26 26 
6 6 6 



26 



— — 6 



— — 18 — 



18 



26 

4 

2 



17 — — 



0.005 
Bal. 



0.005 
Bal. 



17 



0.005 0.005 
Bal. Bal. 



26 
6 



18 

0.005 
Bal. 



EXAMPLE XXXXTV 



Component 

DEQA 5 
DEQA 1 
Ethanol 
Isopropanol 



Wt. % 
26.6 



I 

Wt % 

26.6 



2 

Wt. % 

26 
6 



4 

Wt. % 

26 
6 



Wt. % 
26 



Wt. % 
26 



4 

2 



7 

Wt % 

26 
6 
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1,3-butanediol, 2-ethyl- 

3-mctfayl-P0i 18 — — _ _ _ _ 
1,3-butanediol, 2- 

isopropyl- (Me Ej) — 18 — — — — — 
1,3-butanediol, 2* 

isopropyl- PO] — — ig _ 

1,3-butanediol, 2-methyI- 

2(McE 2 ) — - — 17 — — - 
1,3-butanediol, 2 -methyl- 

P0 4 - - - - 18 - - 
1,3-butanediol, 2-propyl- 

% ---- — 17- 
1,3-butanediol, 2-propyl- 

POj ______ 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal Bal. Bal 

EXAMPLE XXXXV 

Component 1 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 5 266 26.6 — — 26 26 — 

DEQA 6 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — 6 2 — 
1,3-butanediol, 3-methyl- 

2(Me E 2 ) 18 — — - — _ _ 

1.3- butanediol, 3 -methyl- 

P0 4 _ 18 _ _ _ _ _ 

1.4- butanediol 2(Me E 3 ) — — 18 — — — — 
1,4-butanediol PO4 _ - — 17 _ _ _ 
1,4-butanediol BO2 — — — _ 18 _ _ 
1,4-butanediol, 2,2,3- 

trimethyl-Eg — — — 17 

1,4-butanediol, 2,2,3- 

trimethyl- PO] ______ is 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE XXXXVT 

CWOTftgnt 1 2 3 4 1^ 7 

Wt. % Wt. % Wt. % Wt. % Wt % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 2 - _ 26 26 - _ 26 

Ethanol 4 6 6 6 — 4 6 
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Isopropanol 
1.4-butanediol, 2,2- 
dimethyl- (Me E 4 ) 
1,4-butanodiol, 2,2- 
dimethyl- P0 2 
1,4-butanediol, 2,2- 
dimethyl- BO] 
1,4-butanediol, 2,3- 
dimethyl- (Me E5) 
M-butaunedioi, 2,3- 
dimethyl- PO2 
1,4-biitanediol, 2,3- 
dimethyl- BOj 

l,44nitanediol, 2-ethyI- 
(MeE 3 ) 

HCI(pH about 2-3.5) 
DI Water 



— — 6 



18 _ _ 

— 18 — 

— ~ 18 



— 17 



— 18 — 

— — 17 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



CoiTiDonent 


I 




Wt. 


DEQA* 


26.1 


DEQA 3 




Ethanol 


4 


Isopropanol 


2 


1,4-butanediol, 2-ethyI- 




BO { 


18 


1,4-butanediol, 2 -ethyl- 




(C6)P(>2 




1,4-butanediol, 2-etfayl- 




2-methyl-E 4 




1,4-butanediol, 2-ethyl- 




2-methyl.pOj 




1,4-butanediol, 2-ethyl- 




3 -methyl- E 4 




1,4-butanediol, 2-ethyl- 




3 -methyl- PO| 




1,4-butanediol, 2- 




isopropyl- E4 




HCl(pH about 2-3.5) 


0.005 


DI Water 


Bal. 



EXAMPI.F YWVVTf 



26.6 



0.005 
Bal. 



2 

Wt. % 

26 
6 



4 

Wt. % 

26 
6 



Wt. % 
26 



0.005 
Bal. 



0.0O5 
Bal. 



0.005 
Bal. 



6. 

Wt. % 
26 

4 

2 



— 18 _____ __ 



— — 18 — 



— 17 _ _ 



18 — 



— — — 17 



0.005 
Bal 



7 

Wt% 

26 
6 



18 
0.005 
Bal. 
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Component 

DEQA 1 

DEQA 4 

Ethanol 

Isopropanol 
1,4-butanediol, 2- 
isopropyl- POj 
1,4-butanediol, 2-methyI- 
(McEg) 

1,4-butanediol, 2-methyI- 
2(Me Ej) 

1,4-butanediol, 2-methyl- 
PO3 

1,4-butanediol, 2-propyl- 
E5 

1,4-butanediol, 3-ethyl- 
l-raethyl-Eg 
1,4-butanediol, 3-ethyl- 
1 -methyl- POj 



EXAMPTE YYYYVTtt 



Wt. % 



2 

Wt. % 



3 

Wt. % 



4 

WL2£ 



26.6 26.6 — _ 



Wt. % 
26 



4 

2 



26 
6 



26 
6 



6 

26 



HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal 


Bal 


Bal 


Bal. 






EXAMPLE FT. 








1 


2 


3 


4 


5 




wt. % 


Wt, % 




Wt. % 


Wt. % 


DEQA 1 


26.6 


26 6 






26 


DEQA 5 






26 


26 




Ethanol 


4 


6 


6 


6 




Isopropanoi 


2 








6 


2,3-imtanediol (Me E9) 


18 










2,34Hitanediol 2(Me E\) 




18 








2,3-butanedioI PO4 






18 






2,3-butanediol, 2,3- 












dimctfayl- E 7 








17 




2,3-butanediol, 2,3- 










dimethyl- POj 










18 


2,3-butanedioi, 2,3- 










dimcthyl- D-BO2 












2,3-butancdiol T 2-methyl- 












(MeE 4 ) 












HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 



0.005 
Bal. 



4 

2 



17 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 — — _ _ _ 
— 18 — ~ _ _ 



— — 18 — _ _ 



— 17 



18 

0.005 
Bal. 



1 

Wt. % 



26 — 



26 
6 



18 

0.005 
Bal. 
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Com ponent 

DEQA 1 
DEQA 6 
Ethanol 
Isopropanol 

2,3-butanediol, 2 -methyl- 
PO2 

2,3-butanediol, 2-methyl- 
BO] 

1,2-pentanediol Ej 
1,2-pentanediol POj 
1,2-pentanediol n-B0 3 
1,2-pentanediol 2-methyl 
E2 

1,2-pentanediol 2-methyl 
n-BOj 

HCl(pH about 2-3.5) 
DI Water 



1 

Wt % 
26.6 



4 

2 



0.005 
Bal 



EXAMPLE I, 



Wt % 
26.6 



18 — 



3 

Wt % 

26 
6 



4 

Wt. % 

26 
6 



5 

26 



Wt. % 
26 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



— — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



1 

Wt. % 

26 
6 



— 17 — — — _ 

— — 18 — — _ _ 



18 

0.005 
Bal. 



Component 

DEQA 2 
DEQA 5 
Ethanol 
bopropanol 

1,2-pentanediol 3-methyl 
E2 

1,2-pentanediol 3-methyl 
n-BOi 

1,2-pentanediol 4-mcthyI 
E2 

1.2- pentanediol 4-methyI 
n-BO! 

1.3- pentancdioI 2(Me- 
E2) 

1,3-pentanediol PO4 
1,3-pentanediol, 2,2- 
dimethyl- (Me-Ej) 



1 

Wt. % 



4 

2 



EXAMPLE T.I 



Wt. % 



Wt % 



26 
6 



4 

W t % 



26.6 26.6 — _ 



26 



Wt. % 
26 



6 — 



Wt 
26 



% 



18 _ _ _ _ 



— 18 



— — 18 — 



— 17 — — 



— — 17 



7 

Wt. % 

26 
6 



18 



mint-t- 
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HC1 (pH about 2-3.5) 
DI Water 



0.005 0.005 0.005 
Bal. Bal. Bal. 



0.005 
Bal. 



0.005 0.005 
Bal. Bal, 



0.005 
Bal. 



Component 

DEQA 3 

DEQA* 

Ethanol 

Isopropanol 
1,3-pentanediol 2,3- 
dimethyl- (Me-Ej) 
1,3-pentanediol 2,3- 
dimethyl- POj 

1,3-pentanediol 2,4- 
dimethyl- (Me-Ej) 
1,3-pentanediol 2,4- 
dimethyl- POj 

1,3-pentanediol, 2-ethyl- 
E6 

1,3-pentanediol, 2-ethyl- 
POj 

1,3-pentanediol, 2- 
methyl- 2(Me-E 4 ) 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE I TI 

1 2 ^ 4 5 g 2 

ffiLv. wtv„ wj^ wt% wt.% 

26.6 26.6 — if, 



4 

2 



0.005 
Bal. 



26 
6 



26 
6 



— — 6 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



26 

4 

2 



18 — _____ 



— 18 



— — 18 — __ 



— 17 _ _ 



~ — — 18 — 



— — — 17 



0.005 
Bal. 



26 
6 



18 

0.005 
Bal. 



Component 

DEQA 4 
DEQA 5 
Ethanol 

Isopropanol 
1,3-peatanedjol, 2- 
metfayi- PO2 
1,3-pentanediol, 2- 
methyl- BOj 
1,3-pentanediol 3,4- 
dimethyl- (Me-Ej) 
1,3-pentanediol 3,4- 
dimethyl- POi 



EXAMPLE I.m 

1 2 3 4 5 

mj& wl% wl% m% wt. % wt% 

26.6 26.6 — — 26 ~ ^ 



— — 26 
4 6 6 

2 — _ 



26 — 
6 — 
— 6 



18 — _____ 

— 18 — — _ 

— — 18 — _ 

— - — 17 — 



6 

26 



4 

2 



26 
6 
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1,3-pentanediol, 3- 
methyl- 2(Me-E 4 ) 
1,3-pentanedioI, 3- 
methyl- PO3 
1,3-pentanediol, 3- 
methyl-BOj 

HCl(pH about 2-3.5) 
DI Water 



0.005 
Bal 



— — 18 — 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQA 1 

DEQA 5 

Ethanol 

Isopropanol 
1,3-pentanediol 4,4- 
dimethyl- (Me-Ej) 
1,3-pentanediol 4,4- 
dimethyj- PO] 
1,3-pentanediol, 4- 
methyl- PO3 

1.3- pentanediol, 4- 
methyl- BO] 

1.4- pentanediol 2(Me- 

1,4-pentanediol PO3 

1,4-pentanediol, 2,2- 
dimethy|-{Me-Ei) 

HCI (pH about 2-3.5) 

DlWater 



EXAMPLE T TV 



1 



3BLA Jtt* wl% wt% ^ ^ w ~ % 

26.6 26.6 ~ _ 26 26 ~Z~ 

26 _ _ 26 
6 — 4 6 

- 6 2 - 



— — 26 
4 6 6 

2 — _ 



18 _ 



18 — _ _ 



— — 18 — _ _ 



— 17 _ 



0.005 
Bal. 



18 _ 



— — — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal. 



Component 

DEQA 1 

DEQA 6 

Ethanol 

Isopropanol 
l,4i>entanediol, 2,2- 
dimethyl- POj 



EXAMPLE T V 



I 

Wt. % 
26.6 



Wt t % 
26.6 



4 6 

2 — 

18 — 



3 

W t , % 

26 
6 



4 5 6 7 

Wt % Wt. % Wt. % Wt. % 

— 26 26 - 
26 — _ 

6_ 4 

— 6 2 



26 
6 
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1,4-paitanediol 2,3- 

dimethyK (Me-Ej) — 18 — 

1,4-pentanediol 2,3- 
dimcthyl- POj 
1,4-pentanediol 2,4- 
dimethyl- (Me-E^ 
1,4-pentanediol 2,4- 
dimethyl- POj 
1,4-pentanediol, 2- 
metfayl-2(Me-E 4 ) _ _ _ _ 

1,4-pentanediol, 2- 

methyl- PO3 — — 



— — — — 18 
HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0 005 

DIWater ™ Bal. Bal. Bal Bal. Bal. Bal 



EXAMPLE T ATT 



Component 


1 


2 


3 


4 


5 


DEQA 5 


W*. % 


W{. % 


Wt % 


Wt % 


Wt, % 


26.6 


26.6 






26 


DEQA* 






26 


26 




Ethanol 


4 


6 


6 


6 




Isopropanol 


2 








6 


1,4-pentanediol, 2- 












tnethyl- BO] 


18 










1,4-pentancdiol 3,3- 












dimethyl-(Me-E 1 ) 




18 








1,4-pentanediol 3,3- 












dimethyl-PO] 






18 






1,4-pentanediol 3,4- 










dimethyl-(Me-E|) 








17 




1,4-pentanediol 3,4- 










dimethyl- PO] 










18 


1,4-pentanediol, 3- 










methyl- 2(Me-E 4 ) 












1,4-pentanediol, 3- 












mcthyl- PO3 












HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


DIWater 


Bal. 


Bal. 


Bal. 


Bal. 


Bal 



26 



17 



2 

Wt. % 



— 26 
4 6 
2 — 



— 18 
0.005 0.005 
Bal. Bal. 



Component 

DEQA 5 
DEQA 3 



1 

Wt% 
26 6 



26.6 



3 

Wt, % 



4 

Wt. % 



26 



Wt. % 
26 



— — 26 



26 — _ 



7 

26 
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Ethanol 4 6 6 6 — 4 

Isopropano] 2 — — — 5 2 

1,4-peotanediol, 3- 

methyl- BOj jg 

1,4-pentanediol, 4- — — 

methyl- 2(Me-E 4 ) 
1,4-pentanediol, 4- 
mcthy]-PC>3 

1.4- pentanediol, 4- 
methyl- BO[ 

1.5- pentanedioI (Me-E^) 
1,5-peatanedioI 2(Me- 
El) 

1,5-pentanediol PO3 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0*05 0M5 
DI Water Bal. BaJ. Bal. BaJ Bal Bal. Bal. 



— 18 — — — _ 

— — 18 — — — 



— — — 17 



Compon^t 1 



DEQA 5 26.6 26.6 

DEQA 4 — — 26 26 

Ethanol 4 6 6 6 

Isopropanol 2 — — — 6 2 
1,5-pentanedioI, 2,2- 

dimethyl- E5 |g 

1,5-pentanedioi, 2,2- ~~ 

dimethyl- PO] _ jg _ _ _ 



— — 18 — _ _ 



18 



EXAMPi.Fi vm 

2 2 4 5 6 7 

mj& Wt, % WL% Wt. % Wt. % Wt.% Wt. % 

— — 26 26 — 



— 26 
4 6 



1,5-peatanediol, 2,3 
dimethyl- E4 
1,5-pentanediol, 2,3- 
dtmethyl- PO] 
1,5-pentanediol, 2,4- 
dimetfayI-E 5 
1,5-pentanediol, 2,4- 
dimethyl- POj 
1,5-pentanediol, 2-ethyl 

E 4 _ _ 

4 — — — — — _ I8 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal. Bal. Bal. Bal. Bal 
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EXAMPLE LIX 

Component 1 2 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA* — — 26 26 — — 26 

Etfaanol 4 6 6 6 — 4 6 

Isopropanol 2 — — 6 2 — 

1,5-pentanediol, 2- 

methyl- (Me-E^ 18 — — _ — _ _ 
1,5-pentanediol, 2- 

methyl- P0 2 — 18 — — _ — _ 
1,5-pentanediol, 3,3- 

dimcthyl- E4 — — 18 — 

1,5-pentanediol, 3,3- 

dimethyl- POj — - _ 17 _ _ . 
1,5-pcntanediol, 3- 

mcthyl- (Me-E 2 ) — — — — 18 — _ 
1,5-pentanediol, 3- 

metnyl- PO2 _____ j7 

2,3-pentanediol (Me-E 2 ) — — _ _ _ — \% 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal Bal. Bal Bal Bal. Bal. 

EXAMPLE Ui 

Component 12 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt % Wt % 

DEQA 1 266 266 — — 26 26 — 

DEQA 6 — — 26 26 — — 26 

Etfaanol 4 6 6 6 — 4 6 

Isopropanol 2 — 6 2 — 

2,3-pentanediol P0 2 18 — — _ — _ _ 
2,3-pentanediol, 2- 

metfayl-C4 — 18 — — — — _ 
2,3-pentanediol, 2- 

methyl-POi — — 18 — — — — 
2,3-pentanediol, 2- 

mcthyl- n-B(>2 — - — 17 — — — 
1,3-pentanedioI, 2,2- 

dimedryl- PO] — — — — 18 — — 
2,3-pentanediol, 3- 

metfayl-E4 — — — — — 17 — 
2,3-pentanediol, 3- 

metbyl-POi ______ ig 
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HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0 005 
DI Water Bal Bal. Bal. Bal Bal. Bal Bal 



Component ^ 



EXAMPLE y ^r 

4 ^ 5 6 7 



— — — 6 2 



WL% WtJ* Wl_& WL% WL% Wt.% Wt% 
DEQA 1 26.6 26.6 — _ 

DEQA 2 " — 26 26 _ _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 

1,4-butanediol, 3-ethyl- 

1 -methyl- n-B(>2 1 8 

2,3-pentanediol, 3- 
mcthyl- D-BO2 
2,3-pentanediol, 4* 
methyl- E4 
2,3-pentanediol, 4- 
methyl- POj 
2,3-pentanediol, 4* 
methyl- D-BO2 

1.3- peotanediol, 2,2- 
dimethyl- 11-BO3 

2.4- pcntanediol 2(Me- 
E 3 ) 



~ 18 — — — _ _ 
— — 18 — — _ _ 



~ — — — — 18 
HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0 005 0 005 
" Water Bal Bal. Bal. Bal. Bal. Bal Bal. 



EXAMPLE I YTT 



Component 


1 


2 


2 


4 


5 


6 


7 


DEQA 1 


Wt % 


Wt r % 


% 


Wt. % 


wt f % 


Wt % 


Wt. % 


26.6 


26.6 






26 


26 




DEQA 3 






26 


26 






26 


Ethanol 


4 


6 


6 


6 




4 


6 


Isopropanol 


2 








6 


2 




2,4-pentanedio! PO4 


18 














2,4-pentanediol, 2,3- 
















dtmediyK- (Me-E^) 




18 












2,4-pcntanediol, 2,3- 
















dimethy 1- PO2 






18 










2,4-peutanediol, 2,4- 
















dimethyl- (Me-E 3 ) 








17 
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2,4-pentanediol» 2,4- 
dimethyl- PO2 
2,4-pentanedk>l, 2- 
methyI-(Me-Eg) 
2,4-peotanediol, 2- 
methyl- PO3 

HCl(pH about 2-3.5) 
DlWater 



Compqneitf 



DEQA 1 

DEQA 4 

Ethanol 

kopropanol 
2,4-pentanediol, 3,3- 
dimetfayl- (Me-E^) 
2,4-pcntanediol, 3,3- 
dimethyl- PO2 

2 t 4-pentanedioI, 3- 
mctbyl-(Me-E 8 ) 
2,4-pentanediol, 3- 
methyl- PO3 

1,3-faexanediol (Me-E 3 ) 
1,3-hexanediol PO2 
1,3-hexaaedioI BOj 

HCI(pH about 2-3.5) 
DI Water 
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0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal 



I 



EXAMPLE ixj n 



1 

Wt, % Wt % Wt. % Wt 



26.6 26.6 — 



— — 26 
4 6 6 

2 — 



26 
6 



18 — _ 



— 17 



0.005 
Bal. 



— 18 

0.005 0.005 
Bal. Bal. 



6 

Wt. % 



% 
26 



— 4 



— — 6 



— 18 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



7 

Wt % 



26 — 



26 
6 



2 — 



18 — — — — — _ 
— 18 — _____ _ 



— 17 — _ __ 

— — 18 — _ 

— — — 18 

0.005 0.005 0.005 0.005 

Bal Bal. Bal. Bal. 



Conumngpt 

DEQA 1 

DEQA 5 

Ethanol 

Isopropanol 
1,3-Jicxanediol, 2- 
mcthyl-E^ 
1,3-hexanediol, 2- 
methyl- POj 



EXAMPLE! ytv 

12 3 4 



mj& WL% WL% W^o 



26.6 — — 26 26 — 

- - 26 26 - _ 26 

4 6 6 6 - 4 6 

2 " ~ - 6 2 _ 

18 — — — — — _ 

— 18 — _ 
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1,3-hcxancdiol, 3- 
methyl-E^ 
1,3-hexanedioI, 3- 
methyl- POi 
1,3-hexanediol, 4- 
methyl- E5 
1,3-hcxanediol, 4- 
metfayl- POj 
1,3-hexanediol, 5- 
mctfayl- E5 

HCl(pH about 2-3.5) 
DI Water 



Component 

DEQA* 
DEQA 6 
Ethanol 

Isopropanol 

1.3- hexanediol, 5- 
methyl- PO| 

1.4- hexanediol (Me-E3> 
1,4-hexanediol BO} 
1,4-hexanediol PO2 
1,4-hexanediol, 2- 
methyl- E$ 
1,4-hexanediol, 2- 
methyl-POi 
1,4-hexanediol, 3- 
methyl- E5 

HCl(pH about 2-3.5) 
DI Water 



I 

Wt. % 
26.6 



149 



— 18 _ _ 



17 — _ 



— — 18 — 



— — 17 — 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



— 18 
0.005 0.005 
Bal. Bal. 



EXAMPLE LYV 



Wt. % 
26.6 



3 



— — 26 
4 6 6 

2 — 



4 

26 
6 



Wt. % 
26 



— — 6 



6 

Wt. % 
26 

4 
2 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



7 

Wt % 

26 
6 



18 _____ _ 

— 18 — _____ 

— — 18 — — _ _ 



— — 18 — _ 



17 — 



18 

0.005 
Bal 



Component 

DEQA 2 

DEQA 5 

Ethanol 

Isopropanol 
1,4-hexanediol, 3- 
methyl-PO] 



EXAMPLE T YVT 



1 



Wt % Wt. % Wt. % 
26.6 26.6 — 



4 

2 

18 



Wt. % Wt % Wt% Wt. % 
— 26 26 — 



26 
6 



26 — _ 
6-4 
-62 



26 
6 
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mi ; 
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1,4-hexanediol, 4- 

methyl-E$ 

1, 4-hcxanediol, 4- 

methyl- POj 

M-hexanedkri, 5- 

methyl-E^ 

1.4- bexanedioI, 5- 
methyl- PO| 

1.5- hexanedioI (Me-E3) 
1,5-faexanediol PO2 

HC!(pH about 2-3.5) 
DI Water 
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— 18 — _ _ _ 
~ ~ 18 — — _ 
"~ — — 17 _ _ 

— Z ~ ~ 18 — 

— — — ~~ ~~ 17 

0.005 0.005 0.005 0.005 0.005 0 005 

Bal Bal Bal. Bal. Bal 



18 

0.005 
Bal. 



Comoonenr 


I 




wu 


DEQA 3 


26.< 


DEQA 5 




Ethanol 


4 


Isopropanol 


2 


1,5-hexanediol BO| 
lt^-hexaoediol, 2- 


18 


methyl- E 6 




l,5-hexanedk>l, 2- 




methyl- POj 




1,5-hexanediol, 3- 




methyl- Eg 




l,5*hexanedioI, 3- 




methyi-PO] 




1,5-hexanediol, 4- 




methyl.E5 




1,5-hexanediol, 4- 




methyl- PO| 




HCl(pH about 2-3.5) 


0.005 


DlWater 


Bal. 



EXAMPI.F T.YVTT 



26.6 — 



S 2 
% Wt. % Wt. % Wt. % 
26 — 



— 26 
26 _ 
6 _ 

— 6 



— 18 



— — 18 _ 



0.005 
Bal 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



4 

2 



— — 18 _ 



— — 17 



0.005 
Bal. 



26 
6 



18 

0.005 
Bal. 



EXAMPI.F. I f YVip 

Csmssm 1 * * 4 4 fi ■ 2 

DEQA 5 ~ - 26 26 _ _ 26 

Ethanol 4 6 6 6 _ 4 6 

Isopropanol 2 — _ _ 6 2 _ 
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> ?>. 

*.-"•..! 5: .,. 



1.5- hexanediol, 5- 
methyl- E5 

M-hexanediol, 5- 
metfayl-PO] 

1.6- bexanediol (Me-E 2 ) 

1,6-hexanediol PO2 
1,6-hexanediol, 2- 
methyl- E 3 

1,6-bexanediol, 3- 
mcthyl- E3 

2,3-hexanediol E 3 

HCl(pH about 2-3.5) 
DI Water 



Componenf 

DEQA 1 
DEQA 5 
Ethanol 

Isopropanol 

2.3- hexanediol n-BO| 

2.4- hexanediol (\fe-E5) 
2,4-hexanediol PO3 
2,4-hexanediol, 2- 
methyl- (Me-E 2 ) 
2,4-hexanediol 2-methvl- 
P0 2 

2,4-hexanediol, 3- 
metnyl- (Me-E 2 ) 
2.4-hexanediol 3-methyl- 
PO2 

HCI(pH about 2-3.5) 
DI Water 



151 



18 _ 



DEQA 5 
DEQA 6 
Ethanol 
Isopropanol 



18 — 
— 18 



17 _ 
— 18 



_____ ~ ~ — 17 

0.005 0.005 0.005 0.005 0.005 0.M5 
Bal. Bal. Bal Bal 



Bal. 



1 

Wt. % 
26.6 

4 
2 
18 



EXAMPI.F. fyrv 



1 

Wt. % 
26 6 



3 



— 26 



4 

Wt. % 



26 
6 



5 

Wt. % 
26 



— 6 



0.005 
Bal. 



1 

Wt. % 
26.6 



4 

2 



6 

Wt.% 
26 

4 

2 



— 18 _____ 

— — 18 — __ 



— 17 _ __ 



0.005 
Bal 



18 

0.005 
Bal. 



7 

Wt. % 



26 
6 



18 — __ 



17 _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal 



EXAMPT.FTYY 

2 2 4 5 

W_U_ 3V__J_ Wt.% 
26.6 - _ 

— 26 26 — 

6 6 6 — 



Wt. % 
26 



4 

2 



26 
6 



WO 97/03169 



2,4-hexanediol, 4- 
methyl- (Me-E 2 ) 
2,4-hexanediol 4-methyl- 
P0 2 

2,4-bexanedioI, 5- 
methyl- (Me-E 2 ) 

2.4- hexanediol 5-methyl- 
P0 2 

2.5- hexanediol (Me-E5> 
2,5-hexanediol PO3 
2,5-hexanediol, 2- 
methyl- (Me-E 2 ) 

HCI <pH about 2-3.5) 
DI Water 



152 



18 — _ _ 



— 18 



— — 18 — _ _ _ 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.O05 
Bal. 



18 
0.005 
Bal 



EXAMPLE T YYT 

Component 1 2 3 4 5 6 7 

WtJ4 Wt% Wl% Wt% 

° EQ \ - 266 - 20.0 20.0 20.0 20 0 

DEQA2 2 « " 27 6.8 6.8 6.8 6.8 

Ethanol 5 4 5.1 4 _ _ _ 

Isopropanol — — _ 2 
2,5-hexanediol 2- 

methyl- PO2 18 — — _ _ _ 

2,5-hexanediol, 3- ~~" 

methyl- (Me-E 2 ) — ]g _ _ 
2,5-hexanediol 3- 

methyl- POj — — 18 — _ 

3,4-hexanediol E3 — — 17 _ _ ~ 

3,4-hexanedioI n-BO] — — __!« ~~~ 

4-cthyM,2- ~ " 

cyciopentanediol — — _ _ _ 18 _ 
bis(2 -hydroxy- 

cyclopentyl) ether — _ _ _ _ Jg 

HCI (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 



Component 

DEQA 3 
DEQA 1 



EXAMPLE IJCXJ] 
12 14 

WL% Wt. % Wt. % Wt. % 
26.6 26.6 — — 



Wt, % 
26 



Wt , % 
26 



— — 26 



26 — — 



7 

26 
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Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 
4,4-dimethyl-l,2- 

cyclopentanediol 18 — 

1,3-beptanediol E4 — 18 — — — 

1,3-heptanedioI POj — — 18 — — _ _ 

1.3- beptanediol 11-BO2 — — 17 

1.4- heptanediol E4 — — U 

1,4-heptanediol POj — — _ j 7 

1,4-heptanediol n-B(>2 — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal Bal Bal Bal Bat Bal. Bal. 



EXAMPLE LXXm 

Component { 2 3 4 5 6 7 

WL% W t f % Wt % Wt % Wt. % Wt. % Wt % 

DEQA 5 266 26.6 — — 26 26 — 

DEQA 6 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

1,5-heptanedioI E 4 L8 — — — _ _ _ 

1,5-beptanedioI PO^ — 18 — — _ _ _ 

1.5- hqnanediol 11-BO2 — — 18 — 

1.6- heptanediol E4 — — 17 

1,6-beptanediol POj — — jg 

1.6- hqitanediol 11-BO2 — — — — — 17 — 

1.7- heptanediol Ei — — — — — — ig 

HCl<pH about 2-3.5) 0.O05 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal Bal. Bal Bal. Bal Bal 



EXAMPLE LXXTV 

Component I 2 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt, % 

DEQA 1 266 266 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — 6 2 — 

1,7-heptancdiol n-BOj 18 — — — _ _ _ 

2,4-heptanediol E7 — 18 — — — _ _ 

2,4-heptanediol (Me-Ej) — — 18 — — — _ 

2,4-heptanediol POi — — — 17 — — — 

2.4- heptanediol 11-BO3 — — — — 18 — — 

2.5- heptanediol E7 — — — _ _ 17 _ 



3 "V MIMfcfllft&IIH % 
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2,5-heptanediol (Me-Ej) 
HCl(pH about 2-3.5) 



0.005 0.005 0.005 0.005 0.005 



0.005 



18 

0.005 



DI Water 


Bal. 


Bal. 


Bal. 


Bal 


Bal. 


Bal. 


Bal. 






EXAMPLE LXXV 








vumponent 


i 


2 


3 


4 


5 




7 


dfoa2 


Wt. % 


Wt. % 


Wt. % 


WJL% 


Wt. % 


Wt. % 


Wt. % 


26.6 


26.6 






26 


26 




DEQA 5 






26 


26 






26 


Ethanol 


4 


6 


6 


6 


— 


4 


6 


Isopropanol 


2 








6 


2 


— 


3-cyclooctene-l,2-diol 


18 














4-cycIooctcne«l,2-diol 




18 












5-cyckx>ctene-l,2-diol 






18 










4-cycIohexene- 1 ,2-dioI , 














3 . 6-dimethvI* 
4-cyclohexene-l,2-diol, 








17 


— 


— 





4,5-dimethyl- 
1,2-Cyclobutanediol, 1- 










18 






ethenyl-2-ethyl- 












17 




3-Cyclobuteoe-l,2-<iiol, 
















1,2,3,4-tetramethyl- 














18 


HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal 


Bal 




EXAMPLE LXXVT 








ComDonenf 


1 


2 


1 


4 


5 


6 


7 


DEQA 5 


W|. % 


wt, % 


Wt. % 


Wt. •/. 


Wt. % 


Wt. % 


Wt, % 


26.6 


26.6 






26 


26 




DEQA 3 






26 


26 






26 


Ethanol 


4 


6 


6 


6 




4 


6 


Isopropanol 


2 








6 


2 




3-Cyclobutene-l,2-dioI, 
















3,4-diethyl- 


18 















3^1J.<iutietfi>ietfayl). 

3-Cyclobutene-l,2-diol, 

3-butyl- 

1^-Cyclopentanediol, 

l,2-dunethyl-4- 

metfayieae- 

1 9 2-Cyclopcntancdiol, 1- 
etfiyI-3-methylcne- 



18 — 
— 18 



— 17 — 

— — 18 



WO 97/03169 



1^-Cyclopentanediol, 4- 
(li>ropenyl) 

3-Cyclopcntene-l,2-dioi, 
l-ethyl-3-methyl- 

HC! (pH about 2-3.5) 

DI Water 



155- 



" — — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Component 

DEQA 5 
DEQA 4 
Etfaanol 
Isopropanol 

1,2-Cyclohexanediol, 1- 
ethenyl- 

1,2-CyclohexanedioU 1- 
mcthyl-3-methylene- 
1,2-Cyclohexanediol, 1- 
methyl-4-methylene- 

1,2-Cyclohexanediol, 3- 
ethenyl- 

1,2-Cyclohexanediol, 4- 
ethenyl* 

3-Cyclohexene- 1 ,2-diol, 
2,6-dirnethyl- 
3-CycIohexcne-l,2-diol > 
6,6-dirnethyI- 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE I WVTT 



I 

Wt. % 
26.6 



0.005 
Bal. 



Wt. % 
26.6 



4 6 
2 — 

18 _ 



3 

Wt. % 

26 
6 



4 

Wt. % 

26 
6 



5 

Wt . % 
26 



6 

Wt. % 
26 

4 

2 



— 18 — _ 



— — 18 _ _ _ 



17 — _ 



— — — 18 — 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



17 

0.005 
Bal. 



7 

Wt. % 

26 
6 



18 
0.005 
Bal 



Component 

DEQA 6 
DEQA 1 
Etbanol 
Isopropanol 

1,3-Propanediol, 2,2-di- 
2-propenyI- 
1,3-Propanediol, 2-{I- 
pemenyl)- 



EXAMPLE L^XVTTi 

1 2 3 4 5 

Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 — _ 26 



— — 26 
4 6 6 

2 — — 



26 — 
6 — 
— 6 



6 7 

% Wt. % 



26 

4 

2 



18 — 
— 18 



26 
6 
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1,3-PropanedioI, 2-{2- 
metfayl-2-propenyI)-2-(2- 

propenyl)- — — 18 — _ _ _ 

1,3-Propanediol, 2-(3- 

methy 1- 1 -butenyl)- — _ ^ _ 

I,3-PropaiM3did f 2-<4- 

Pentenyl). — — — _ 18 _ _ 

1,3 -Propanediol, 2-ethyI- 

2-(2-methyl-2-propenyl)- — — _ _ _ j 7 

1,3 -Propanediol, 2-«thyl- 

2-<2-propenyl)- — — — — lg 

HQ (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE LYYTY 
Component 12 2 4 5 6 7 

Wk% wt. % wt % Wt. % Wt. % Wt % Wt. % 
DEQA* 26.6 26.6 — — 26 26 — 

DEQA 5 — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 5 2 

1,3-Propanedioi, 2- 
methyl-2-<3-methyl-3- 

butenyl)- 28 

1,3-Butanediol, 2,2- 

diallyl- — 18 — _ _ _ _ 

1,3-Butanediol, 2-<l- 

ethyl- 1-propenyl)- — jg 

1,3-Butanedicri, 2-(2- 

butenyiy-2-metbyl* — _ _ 27 — _ _ 

1,3-Butanediol, 2-(3- 

methyl-2-butenyl)- — — _ lg 

1,3-Butanediol, 2-ethyl- 

2-{2-propenyI)- — _ _ _ 1? __ 

1,3-Butanediol, 2- 

methyl-2-(l-mcthy[-2- 

propenyl). — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE LXXX 

Component 12 2 4 5 6 7 

wt, % wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 2 266 26 *6 — — 26 26 — 
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DEQA 5 
Ethanol 

Isopropanol 
M-Butanediol, 2,3- 
bis<I-mrthylethybdene> 
1,4-ButanedioI, 2-{3- 
methyl-2-butenyI)-3- 
methylene- 

2-Butene-l,4-dioI, 2- 
(1,1 -dimetfaylpropyl)- 
2-Butenc-l,4Hlioi, 2-(l- 
methylpropyl)- 

2-Butcne-l,4Hiiol, 2- 
butyl- 

1,3-Pentanediol, 2- 
ethenyI-3-ethyl- 
1,3-PcntanedioI, 2- 
ethenyI-4,4-dimethyl- 



4 

2 



- 157- 

- 26 26 
6 6 6 



HCI(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


DlWater 


Bal 


Bal. 


Bal. 


Bal. 






EXAMPLE I WVI 


Component 


I 


2 


3 


4 


DEQA 3 


Wt. % 


Wt. % 


Wt. % 


Wt. % 


26.6 


26.6 






DEQA 5 






26 


26 


Ethanol 


4 


6 


6 


6 


Isopropanol 


2 








M-Partancdiol, 3- 










methyl-2-{2-propenyI)- 


18 








1,5-Pentanediol, 2-<l- 










propenyl)- 




18 






1,5-PentanedioI, 2-(2- 








propenyl)- 






18 




1,5-PentancdioI, 2- 








ethylidene-3-niethyI« 








17 


1,5-PcntanedioI, 2- 








propytefcne- 










2,4.PcntanedioI f 3- 










ethyiidene-2,4-dimethyl- 










4.Pcntoic-l,3-diol, 2- 










(I,I-dimethylc1hyl>- 










HCl(pH about 2-3.5) 


0.005 


0.005 


0.005 


0.005 


DI Water 


Bal. 


Bal. 


Bal. 


Bal. 



Bal. 



26 



4 

2 



18 — _____ 

— 18 — _ _ 

— — 18 _ _ _ 

~~ ~ — — 18 — 

— — — — — 17 



Bal. 



26 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



26 
6 



18 

0.005 
Bal. 



26 
6 



18 — 



— — 17 — 



18 

0.005 
Bal. 
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EXAMPI F T YYVTT 
Comppnent 12 2 4 5 6 7 

m% Wt% Wt% Wt^ Wt% Wt% Wt. % 
DEQA 4 26.6 26.6 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 

4- PeDtene-l,3-diol, 2- 

etfayl-2,3-dimethyl- 18 — — _ _ _ 

1.4- Hexancdiol, 4-ethyI- 

2-methylene- 2 8 — 

1.5- Hexadiene-3,4-diol, 

2, 3, 5 -dimethyl- _ 

l,5-Hexadiene-3,4-dio!, 

5- ethyl-3-methyI- _ _ 17 _ _ _ 

1.5- Hexanediol, 2-{l- 

methylethenyl)- — — _ _ jg _ _ 

1.6- Hexanediol, 2- 

ethenyl- _ _ _ _ _ J? _ 

l-Hcxeoe-3,4Kik)l, 5,5- 

dimcthyl- — — — lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal Bal BaL Bal. Bal. Bal. Bal. 

EXAMPLF rVYYTTT 

CanBonent 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 
DEQA 5 266 26.6 — — 26 26 — 

DEQA 1 — — 26 26 — _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — _ 6 2 — 

14fcxene-3,4-diol, 5,5- 

dimethyl- 18 

2- Hexene-l,5-diol, 4- 

etbenyl-2,5-dimcthyl- — 18 _ _ 

3- Hexcne-l,6-diol, 2- 

eAenyl-2 f 5KliincthyI- — — 18 — — _ 

3-Hexcne-l,6-diol, 2- 

ethyl- — — — 17 _ 

3- Hexe&e-l,6-diol, 3,4- 

dimethyl- — lg 

4- Hexenc-2,3-<iiol, 2,5- 

dimcthyl- — J7 

4-Hexene-2,3KiioI, 3,4- 

dimethyl- — — 10 
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HCI(pH about 2-3.5) 
DI Water 



Component 

DEQA 6 
DEQA* 
Ethanol 
Isopropanol 

5-Hexene-l,3-<Ik>l, 3-<2- 
propenyl)- 

5-Hexene-2,3-diol, 2,3- 
dimethyl- 

5-Hexene-2,3-diol, 3,4- 
dimethyl- 

54fcxene-2,3-dk>I, 3,5- 
dimethyl- 

5-Hexene-2,4-dioI, 3- 
etbenyl.2,5-diroetfayl- 

1.4- Hcptancdiol, 6- 
metfayi-5-ffnethykae- 

1 .5- Heptadiene-3,4-dioI, 
2,3-dimethyl- 

HCI (pH about 2-3.5) 
DI Water 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



EXAMPLE I YYytv 



1 

Wt % 



4 

2 



0.005 
Bal 



2 3 
Wt. % Wt. % 



26.6 26.6 — 



26 
6 



4 

26 
6 



Wt. % 
26 



— — 6 



0.005 
Bal. 



6 

Wt. % 
26 



4 

2 



18 _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



7 

WL2£ 

26 
6 



18 — _ _ 



— — 18 — _ _ 



— — 17 — _ 



18 — 



— — — 17 



18 

0.005 
Bal. 



Component 

DEQA 1 
DEQA 2 
Ethanol 
Isopropanol 

1 ,5-Hq>tadiene-3,4-diol, 
2,5-dimethyU 

1 ,5-Heptactiene-3,4-diol, 
3,5-dimethyl- 
1,7-Heptanediol, 2,6- 
bis(methylene)- 
1,7-HqitanedioI, 4- 
methylene- 



EXAMPLE LYYYV 

i 2 2 4 5 

WL% Wt. % Wt. % Wt. % Wt % Wt. % Wt % 

26.6 26.6 — — 26 



4 

2 



26 
6 



26 _ 
6 — 
— 6 



6 

26 



4 

2 



26 
6 



18 — — _ _ _ _ 
— 18 — _ _ _ _ 
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l-Hepteoe-3,5-diol t 2,4- 
dunethyl- 

l-Heptcne-3,5-diol, 2,6- 
dimethyl- 

l^Heptene-3,5-dioI, 3- 
«*enyl-5-methyl 

HCJ(pH about 2-3.5) 

DI Water 



- 160- 



DEQA 1 
DEQA 3 
Ethanol 
kopropanol 

l-Heptene-3,5^lio] f 6,6- 
dimethy]- 

2.4- Heptadiene-2,6^diol ) 
4,6-dimethyI- 

2.5- Heptadiene-l,7^ 0 ], 
4,4-dimethyl- 

2.6- Heptadiene-l,4-dioI, 
2,5,5-trimethyl- 

2-Heptene-i,4HiioI, 5,6- 
dimethyl- 

2-Hcptene-l t 5-diol, 5- 
etbyl- 

2-Heptene-l,7-<iiol, 2- 
methyl- 

HCI(pH about 2-3.5) 
DI Water 



Compop^nf 

DEQA* 
DEQA 4 
Ethanol 
Isopropanol 

34fcptene-l,5-diol, 4,6- 
dimetbyj. 



— 18 _ 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



1 



EXAMPT r i y Y^yy 



26.6 26.6 

4 . 6 

2 — 

18 — 

— 18 



0.005 
Bal. 



2 


4 


5 


6 


Wt % 




Wt. % 


HLSi 






26 


26 


26 


26 






6 


6 




4 






6 


2 










18 










17 










18 










17 











0005 0.005 
Bal. Bal. 



18 
0.005 
Bal. 



7 

Wt % 

26 
6 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal. 



EXAMPLE f.YYYVTT 

1 Z * 4 5 6 

Wl^ 0 WiJ* WL% Wl^o wl% 



26.6 26.6 



4 

2 



~ ~ 26 26 

- 26 26 - ~ 26 

6 6 « - 4 6 

~ - 6 2 _ 



18 _ _ _ 
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3-Heptcne-I,7-diol, 3- 

methyl-6-methyIeae- — 18 

3-Hqitene-2,5-diol, 2,4- 

dimethyl- jg 

3-Heptene-2,5-dioI, 2,5- 

dimetfayl- 

3-Hcptenc-2,6Hiiol, 2,6- 

dimethyi- lg 

3-Hcptcne-2,6-<iiol, 4,6- 

dimethyl- ^ 

5-Heptenc-l,3sIiol, 2,4- 

dimcthyl- — J8 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal BaJ Bal Bal Bal. Bal Bal. 

EXAMPLE LXXXVm 

Component 1 2 3 4 5 6 7 

WL% Wt % Wt % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 26.6 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

5-Hcptene-l,3-dk>l, 3,6- 

dimethyt- \% _ 

5-Hcptene-l,4Kik)1, 2,6- 

dimetfayl- — ig 

5-Hcptenc-l f 4-diol, 3,6- 

dimethyl- — jg 

5- Heptenc-2,4-diol, 2,3- 

dimcthyi- — j 7 

6- Hcptaie-l > 3-diol, 2,2- 

dimethyi- — ]g 

6-Heptene-l,4-diol, 4-(2- 

propcnyi)- — _ — 17 _ 

6-Hcpteae-l,4^diol, 5,6- 

dirnethyl- — — j g 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE LXXXIX 

Component 1 2 2 4 1 6 7 

wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 5 266 266 — — 26 26 — 

DEQA 2 — — 26 26 — — 26 
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Ethanol 
Isopropanol 

^Heptenc-l t 5^liol, 2,4- 
dimetfayi- 

6-Hepteiie-l,5-dioI, 2- 
ethyWene-6-mcthyI- 
64ieptaie-2,4-diol, 4-<2- 
propenyl)- 

6-Heptene-2,4-diol, 5,5- 
dimethyl- 

6-Hqjteiie-2,5siioI, 4,6- 
dimetfayl- 

6-Heptene-2,5-diol, 5- 
etbcny]-4-methyI- 
U-Octanediol, 2- 
methykne- 

HCI (pH about 2-3.5) 
DI Water 



4 

2 



— 6 



4 

2 



18 _____ _ 



Component 

DEQA 5 

DEQA 3 

Ethanol 

Isopropanol 

1 ,6-Octadiene-3,5-<itoI t 
2,6-dimethyI- 

1 .6- Ooadicne-3,5-<iioI, 

3.7- dimcthyI- 

lJ-Octadicne-3 > 6-diol J 

2.6- dimcthyi- 

1.7- Octadieiie-3,6Kfol, 
2,7-dimethyl- 

i 7-Octadiene-3,6-dioI, 

3.6- dimethyI- 

l-Octene-3,6-dioI, 3- 
ethenyl- 

2,4,6-Ortatriene-I,8-dioI, 

2.7- dimethyl- 

HCI(pH about 2-3.5) 
DI Water 



— 18 — _ _ _ 
~ — 18 _ _ 



— — 17 _ 



— 18 _ 



— 17 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



I 



EXAMPf F T wyy 



26.6 



2 

Wt. % 
26.6 



3 

Wt. % 

26 
6 



4 

26 
6 



Wt. % 
26 



— 6 



0.005 
Bal. 



6 

Wt. «/, 



26 

4 

2 



0.005 
Bal. 



0.005 
Bal 



18 

0.005 
Bal. 



7 

Wt. % 

26 
6 



18 — __ _ _ 

— 18 _____ _ 

~ ~ 18 — — — 



~ — 17 _ 



— — 18 — 



— — 17 — 



0.005 
Bal. 



O.O05 
Bal. 



0.005 
Bal 



0.005 
Bal. 



18 
0.005 
Bal 
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Component 

DEQA 4 
DEQA* 
Etfaanol 
Isopropanol 

2.4- Octadiene-IJ-dioi, 
3,7-dimetfayl- 

2.5- Octadiene- 1 ,7-diol, 

2.6- dimethyl- 

2.5- Octadiaie-l,7Kliol, 

3.7- dimethyI- 

2.6- Octadiene- 1 ,4-diol, 

3.7- dimethyI- (Rosirido!) 

2.6- Octadienc-I,8-diol, 
2-meihyl- 

2.7- Octadicoe-l,4-diol, 
3,7-dimethyI- 
2,7-Octadiene- 1 ,5-<iioI, 
2,6-dimethyl- 

HCI(pH about 2-3.5) 
DI Water 



EXAMPLE TYYYYi 



1 



Wt. % 
26 6 



4 

2 



2 

Wt % 



3 

Wt. % 



4 

Wt. % 



0.005 
Bal. 



26.6 _ 



5 

Wt, % 
26 



26 
6 



26 
6 



— — 6 



— — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



Wt. % 
26 



4 

2 



18 — _ _ _ _ 

— 18 — — _ _ 
~ — 18 — _ _ 



— — 18 _ 



— 17 



0.005 
Bal. 



7 

Wt. % 

26 
6 



18 

0.005 
Bal. 



Component 

DEQA 5 

DEQA 6 

Ethanol 

Isopropanol 
2,7-Octadiene-l,6-diol, 

2.6- dimethyl- (8- 
HydroxylinalooJ) 

2.7- Octadiene-l,6-dioi, 
2,7-dimethyI- 

2-Octene-l,4<iiol 
2-Octcnc.l,7-<iioI 
2-Octene-ljHiiol, 2- 
methyl-6^nethyieoe- 

1.4- pcutanediol, 2,2,4- 
trimethy]- n-BO] 

3.5- Octadieno-l,7Hliol, 
3,7-dancdiyI- 



EXAMPLK T YyYYTi 

1 ^ 3 4 5 7 

»L* ^54 M Wt% Wt% wt% Wt % 

26.6 26.6 ~ — 26 26 ~ZT 



~ — 26 
4 6 6 

2 — 



18 — 



26 _ _ 
6-4 
— 62 



— 18 — _ _ 

— — — — 18 — 



26 
6 



18 
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HCJ (pH about 2-3.5) 
DI Water 



it 



DEQA* 
DEQA 2 
Ethanol 

kopropanol 

3,5-Octadicne-2,7KiioI, 
2,7-dimethyl- 

3.5- OctaoedioI, 4- 
tnethylene- 

3,7-Octadiene-l f 6-dioI, 

2.6- dimethyl- 

3 f 7-Octadicne-2,5-diol t 

2.7- dimcthyI- 

3,7-Octadiene-2,6Kliol, 
2,6-dimethyl- 

3-Octcnc.l^^liol, 4- 
methyl- 

3-OcteDc-l,5sliol, 5- 
metfayl- 

HCI(pH about 2-3.5) 
DI Water 



Compojipnr 

DEQA 1 
DEQA^ 
Ethanol 

Isopropanol 

4,6-Octadiene-I,3siiol, 
2^-dimcthyl- 

4J-Octadicne-2,3-diol, 

2.6- dimetbyl- 

4.7- Octadknc-2,6-dioI, 
2,6-dimethyl- 

4^>ctene.l,6-diol, 7- 
methyl- 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



EXAMPI F T YYvvni 



I 2 3 4 

M? ^ %^ 



— — 26 
4 6 6 6 

2 - - - 6 



26 26 
26 — _ 

4 

2 



18 _ ______ _ 

— 18 _____ __ 

— ~ 18 — _ _ 

~ ~ — — 18 — 

~ ~~ ~ — — 17 

0.005 0.005 0.005 0.005 0.005 0.005 

Bal. Bal. Bal. Bal. Bal. Bal 



18 — — — _ 

— 18 _ _ _ 

— ~ 18 — _ 



26 
6 



18 

0.005 
Bal. 



EXAMPf g I y^vn> 

1 * 1 4 5 _ 

hl* a__ w__ w_% w__ 

*o.6 — — 26 

~ ~ 26 26 _ 

4 6 6 6 — 

2 ~ - - 6 



26 

— 26 

4 6 

2 — 
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1,4-pcntanediol, 2,3,3- 

trimethyl-n-BOj — — — 18 

4-Octne-l,8-diol, 2,7- 

bis(methylene)- — ^1 

4- Octene-l t 8-diol, 2- 

mcthylcoe* — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal Bal. Bal Bal Bal. 

EXAMPLE LXXXXV 

Component 12 2 4 5 6 7 

Wt % Wt. % Wt % Wt % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

5,7-Octadiene-l,4^ol, 

2,7-dimethyl- 18 — _ _ _ _ 
5,7-Octadieoe- 1,4-diol, 

7-methyl- — 18 — _ _ _ _ 

5- Octene-l,3-dk>l — — 18 — — _ _ 

6- Octene-l,3«diol, 7- 

methyl- — — 17 

6-Octenc-l,4-diol, 7- 

methyl- — — — — ig _ 

6-Octenc-i,5Kliol — — — _ _ 17 _ 
6-Octenc-l,5-diol, 7- 

roethyl- — — — _ ig 

HQ (pH about 2-3 .5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE LXXXXVI 

Component 1 2 1 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 5 - - 26 26 - - 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 ^ 2 — 
6-Octene-3,5-diol, 2- 

mcthyl- 18 — — — — _ _ 
6-Octene-3,5-diol, 4- 

methyl- — 18 — — — — _ 
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7-Octene-l,3.diol, 2- 
mcthyl- 

7-Octcne-I,3-<iioI, 4- 
methyl- 

7-Octene-l,3^diol, 7- 
methyl- 

7-Octene-l,5-diol 
7-Octene-l t 6Hik>I 

HCl(pH about 2-3.5) 

DI Water 



166 



— — 18 — — _ _ 



— 17 



— — 18 _ _ 



— — — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal. 



Component 

DEQA 1 
DEQA 6 
EthanoJ 

Isopropano! 
7-Octene-l,6-diol, 5- 
methyi- 

7-Octene-2,4siioi, 2- 
methyl -6-methy lene- 
7-Octeoe-2,5^id, 7- 
methyl- 

7-Octene-3,5-dioI, 2- 
methyl- 

l-Nooene-3,5-dioI 
l-Nonene-3,7-diol 
l-Nonene-3,7-diol 

HC1 (pH about 2-3.5) 

DI Water 



EXAMPLE T YYYVVTT 

A 2 2 4 5 6 7 

mji W_% Wt% Wt. % Wt. % Wt. % Wt % 

26.6 26.6 — _ 26 26 — 

— — 26 26 - - 26 
4 6 6 6 - 4 6 
2 - - - 6 2 

18 — _____ _ 

— 18 — — — _ _ 

~ — — — — 18 

0.005 0.005 0.005 0.005 0.005 0.005 0.005 

Bal. Bal. Bal Bal. Bal Bal. Bal. 



Component 

DEQA 5 

DEQA 2 

Ethanol 

Isopiopanol 

3-Noncne-2,5-dioI 

3-NoncDe-2,5^diol 

4,6-Nooadiene-l 9 3-dioI, 

8-metbyl- 



EXAMPLE LXXXXVTTT 



5KL_i Wt, % Wt. % Wt. % Wt. % Wt. % Wt. % 



26.6 

4 

2 

18 — 
— 18 



26.6 

— 26 
6 6 



— 18 



— 26 
26 
6 



26 

4 

2 



26 
6 
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4.Nooene-2,8^dioi 
6, 8-Nonadiene- 1 , 5 -diol 

7- Nonene-2,4-diol 

8- Nonene-2,4-diol 

HC!(pH about 2-3.5) 
DI Water 



CWffPQflCHt 

DEQA 5 

DEQA 3 

Etfaanol 

Isopropanol 

8-Nonene-2,5-diol 

l>Decadkme-3,8-diol 

l,9-Decadiene-4,6KiioI 

bis(2-hydroxy- 

cyck>pentyl)ether 

1 ,2-piopanediol, 

3-butyloxy- f 

dibutyieneoxylated 

1,2-propanediol, 

3-butyIoxy- 

tributyleneoxylated 

l-(3-methyiphcnyJ).l,3- 

propanediol 

HCl(pH about 2-3.5) 

DI Water 



Component 

DEQA 5 
DEQA 4 
Etfaanol 
Isopropanol 

H^-methylphenyl)-!^- 

propanediol 

2-methyl-l-phcnyl-l,3- 

propanediol 

1,2-propanedioI, 3- 

(cyclohexyioxy)- 



pct/irs 
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— — — — __ 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal Bal Bal. Bal. Bal. Bal. Bal. 

EXAMPLE ir 

1 2 3 4 5 6 7 
5Vk% WL% Wt % Wt. % Wt. % Wt. % Wt % 

26.6 26.6 — — 26 26 — 

— — 26 26 — _ 26 
4 6 6 6 — 4 6 

2 - - - 6 2 

18 — _____ _ _ 

— 18 — — _ _ _ 



— 18 — _ _ 



— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal Bal. Bal. Bal. Bal. 

EXAMPLE C 

1 2 3 4 5 6 7 
Wt. % W^ % Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 - — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 

2 - - - 6 2 - 

18 — — _ _ _ _ 

— 18 — _ _ _ _ 
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1.2- propanediol, 3-{i- 
cyclohex-l-enyloxy)- 

1.3- propancdioI, 2- 
(pentyloxy)- 
1,3-propanediol, 2-(2- 
pentyloxy)- 

1,3 -propanediol, 2-(3- 
pentyloxy)- 

HC1 (pH about 2-3.5) 
DI Water 



Component 

DEQA 5 

DEQA 6 

Etfaanol 

Isopropanol 
1,3-piopanediol, 2-(2- 
methyl- 1 -bu tyloxy)- 
1,3-propancdjol, 2-(iso- 
amyloxy)- 

1,3-propanedioI, 2-(3- 
methyl-2-butyloxy)- 
1,3 -propanediol, 2- 
(cyclohexyloxy)- 
1,3 -propanediol, 2-<l- 
cyclohcx- 1 -enyloxy )- 
1,2-propanediol, 3- 
(butyloxy)-, 
tncthoxylatcd 
1,2-propanediol, 3- 
(butyloxyK 
tetraethoxylated 

HC1 (pH about 2-3.5) 

DI Water 



Component 

DEQA 6 
DEQA 1 
Etbanol 
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— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal Bal Bal. Bal. Bal. Bal. 



EXAMPLE CI 

1 2 1 4 5 6 7 

Wt% Wt % Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 — — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 

2 - - - 6 2 - 

18 — — — — — _ 

— 18 — — _ _ _ 



17 



— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal Bal. Bal. Bal. Bal Bal. Bal. 

EXAMPLE CT 

12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 — — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 
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Isopropanol 2 — — — 6 2 — 

1,2 -propanediol, 3- 

(butylaxy)-, 

pentaethoxylated 18 — — _ _ _ _ 

1 ^-propanediol, 3- 

(butyloxy)-, 

hexaethoxylated — 18 

1,2 -propanediol, 3- 
(butyloxy)-, 

heptaethoxylated — — 18 — _ _ _ 

1,2-propanediol, 3- 

(butyloxyK — — — 17 _ _ _ 

octaetfaoxylated 

1,2 -propanediol, 3- 

(butyloxy)-, 

nonaethoxylated — — _ _ 18 _ _ 

2,6-octanediol — j 7 

3,5-octanediol — J8 

HC1 (pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal. Bal. Bal Bal Bal Bal 

EXAMPLE Cm 

Component 12 2 4 5 6 7 

Wt. % Wt, % Wt.% Wt. % Wt. % Wt % Wt % 

DEQA 1 266 266 — — 26 26 — 

DEQA 2 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

4,4-dimcthyl-l,2- 

cyclopentanediol 18 

4-etfayI-l,2- 

cyclopentanediol — 18 — — 

1 , 1 -bis(hydroxymethy I)- 

cyclohexane — — 18 " _ 

1 ,24>is(hydroxymethyl)- 

cyclohexane — — 17 

U-dimetbyI-1,3- 

cyclonexanediol — — — — 18 — — 

1 ,3-bis(h> droxymethy 1)- 

cyclohexane — — — 17 

l,3Kiimethyl-l,3- 

cyclohexancdiol — — — — jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DIWater Bal. Bal. Bal Bal. Bal. Bal. Bal 
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EXAMPLE <7TV 

Continent I 2 3 4 5 £ 7 

wt. % W t , % Wt. % Wt. % Wt % Wt. % Wt. % 

DEQA 3 266 26.6 — — 26 26 — 

DEQA* — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

l,6-dimethyl-l,3- 

cyclohexanediol 18 — — — 

I -hydroxy- 

cyclohexaneetfaanol — 18 — — _ _ 
1-hydroxy- 

cydohexanemethano) — — ig 

l-ethyl-l,3- 

cyclohcxancdiol _ _ _ 17 _ _ 
l-methyl-1,2- 

cyclohexanediol — — — — ig _ _ 
2,2sliroethyM,3- 

cyclobexanediol — _ ^1 — 

2,3^1imethyH,4- 

cyclohexanediol — _ jg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

01 w «ter Bal Bal Bal. Hal Bal Bal Bal. 

EXAMPLE CV 

Component 12 2 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 1 266 266 — — 26 26 — 

DEQA 4 — — 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — — 6 2 — 

2.4- dirnethyl-l,3- 

cyclohcxanediol 18 — — — — — 

2.5- <iiinethyl-U- 

cyclohexancdiol — 18 — — — _ — 

2.6- dimethyM,4- 

cyclohexanediol — — 18 — _ _ _ 
2<thyl-l,3- 

cycJohexanediol — — 17 _ 

2-hydroxycycIohexane- 

ethanol — — — jg 

2-hydroxyethyM- 

cyctohexanol — — — 17 

2-hydroxymethyl- 

cyclohexanol — — — ]g 
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HCl(pH about 2-3.5) 
M Water 



171 



« « «- «, « ^ „ 

041 Bal. Bai fial. 



DEQA 1 
DEQA 5 
Ethaool 

Isopropanol 

3-hydroxyethyM- 

cyclohexanol 

3-hydroxycycJohexane- 
ethanol 

3-hydroxymethyJ- 

cy^iohexanoJ 

3-fnethyM f 2. 

^cAexanedio! 
4,4-dimcthyJ-l 9 3. 

Cydohexanedto 

4 »5-<Iimeth>rM,3. 

cyclohexanediol 

4,6-dimethyM t 3- 

cyckihexanedioi 

HCJ(pHabout2-3.5) 
!>[ Water 



£XAMM.fr r*yj 

4? 4? *z* *L *l ^ 



4 6 
2 _ 

18 _ 



26 
6 



26 
6 



4 

2 



26 
6 



18 — _ 



— 18 



"~ ~ 17 — _ 

~" *~ — 18 _ 

~~ """ — 17 __ 

0.005 0 00^ nftftt ~ ~ 18 

Bai. r r it 0 005 0005 0005 

831 Ba« Bal. fial. 



fial. 



1 2 J 4 



DEQA* 
Etfaaool 

4 -ethyM,3- 

cydohexanedio] 

4-bydroxyethyJ-l- 

cyclohcxanol 

4-bydroxymethyI- 

cydohexanol 

'^-nwhyMj. 

cy^lohcxanedioJ 



5? 5f ^ ^ wu, ^ w , J r „ 

~~ 26 26 ~~~ 



26 
6 



4 6 

2 

18 — 

— 18 _ 



26 
6 



26 
6 



— 18 _ 
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5,5-dimethyl-l,3- 

cyclohexanediol 

5-ethyH,3- 

cycfehexanediol 

1,2-cycloheptanediol 

HQ (pH about 2-3.5) 
DI Water 
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18 _ 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



Compone nt 

DEQA 6 

DEQA 5 

Ethanol 

Isopropanol 

2-methyI-l f 3- 

cycloheptanediol 

2-methyM,4- 

cyclobeptanediol 

4mcdiyl-l,3- 

cycloheptanediol 
5-metfayl-l,3- 

cycloheptanediol 

5- methyM,4- 
cycloheptancdiol 

6- methyl-l,4- 
cycloheptanediol 

1 ,3-cyclooctanediol 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE rvm 

1 2 3 4 5 6 7 
WL% JVL% WL% Wt% Wt% Wt % 

26.6 26.6 — — 26 26 — 

- - 26 26 _ _ 26 
4 6 6 6 _ 4 6 

2 - ~ ~ 6 2 

18 — — — — _ _ 

— 18 _ _ _ _ _ 



0.005 
Bal 



— — — 17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



18 
0.005 
Bal 



Compone nt 

DEQA 5 
DEQA 2 

Isopropanol 

1.4- cyclooctanediol 

1.5- cyclooctanediol 
1.2-cyclohcxaaediol, 
dietfaoxylate 



EXAMPLE fry 



26.6 



4 
2 
18 



26.6 



— 18 



2 

Wt. % 

26 
6 



4 

Wt. % 

26 
6 



W t , % 
26 



Wt % 
26 



4 

2 



7 

Wt. % 

26 
6 



— — 18 — _ _ _ 



WO 97/03169 PCTWS9tfl|£&k 

- 173 - 

1 , 2-cyclohexanediol , 

triethoxylate — — — n _ _ _ 

1,2-cyclohexanediol, 

tetraetboxylatc — — — — 18 _ — 

1,2-cyclohexanedioI, 

pentaethoxylate — — — — 17 

1,2-cyclohexanediol, 

hexaethoxylate — — — lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 
DI Water Bal. Bal Bal. Bal. Bal. Bal. Bal. 



EXAMPLE CX 

Component 12 2 4 5 6 7 

Wt % Wt. % Wt % Wt % Wt. % Wt. % Wt. % 

DEQA 5 266 266 — — 26 26 — 

DEQA 3 - - 26 26 - - 26 

Ethano] 4 6 6 6 — 4 6 

lsoprppanol 2 — — — 6 2 — 

l r 2-cyclohexanedk>l, 

heptaethoxylate 18 — — — — — — 

1 ,2-cyclobexanodioU 

octaethoxylate — 18 — — — — — 
1,2-cyclohcxanediol, 

nooacthoxylate — — 18 — — — — 
1 ,2-cyclohexanediol, 

moDopropoxylatc — — — 17 — — — 
1 ,2-cyclohcxanediol, 

mooobutylenoxylate — — — — 18 — — 
l t 2-cyclohexanediol, 

dibutyknoxylate — — — — — 17 — 
1 ,2-cyclohexanediol, 

tributyle&oxylate — — — — — — 18 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal Bal. Bal. Bal Bal 



Component 12 3 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA 4 26.6 26.6 — — 26 26 — 

DEQA 5 — — 26 26 — — 26 

Ethanol 2.3 6 6 6 — 4 6 

Isopropanol — — — — 6 2 — 

l^-nexanediol 16 — — 8 — — — 

1 -phenyl- 1 ,2-propanediol — 18 — — — — — 
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2- pbenyl-l^ropanediol 

3- phenyl-l,2-propaiiediol 
l-(3-niethylphenyl).I,3- 
propanediol 

H4-methylpbenyl)-l,3- 
propanediol 

MgCl 2 

HCl(pH about 2-3.5) 
DI Water 



Component 

DEQA 1 
DEQA 6 
Ethaaol 

Isopropanol 

2- rncthyl-l-phenyl-l,3- 
propanediol 

1- phenyl-l,3-butanediol 

3- phenyl-l,3-butanediol 
1 -phenyl- 1 ,4-butanediol 

2 - phenyl- 1 ,4-butanediol 
l-phenyl-2,3-butanediol 
1,2 -propanediol, 3- 
phcnyloxy- 

MgCl 2 

HCl(pH about 2-3.5) 
DI Water 



18 



18 — 



— 18 



0.125 
0.005 
Bal 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



26.6 26.6 
6 



18 — __ _ 

— 18 — - _ ___ 

— — — 18 — 
~ ~ — — 18 



0.125 -- 
0.005 0.005 
Bal. Bal. 



0.005 
Bal. 



0.005 
Bal. 



4 

2 



0.005 
Bal. 



0.005 
Bal. 



18 

0.005 
Bal. 



EXAMPLE rYTT 

1 1 2 4 5 6 7 

WL^ Wt% WL^ m^k Wt% Wt^4 WJJJ 

~ — 26 26 — 

26 26 — 

6 6 — 



26 
6 



— — 18 _ 



— — — 18 



0.005 
Bal. 



DEQA 1 

DEQA 2 

Etfaanol 

Isopropanol 
Propylene carbonate 

^-propanediol, 3- 
benzykwy- 



EXAMFf J. rvm 

1 2 3 ± s 6 2 
W£J* Wl% Wl^ Wjjfc WL% Wt. % 

26.6 26.6 — _ 26.6 26.6 -- 

- - 26.6 26.6 - - 26.6 

4 6 4 6 - 4 6 

2 — 2 _ — L _ 
18 — _ 



. ■ :. > i n •* .- • i - 
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1,2 -propanediol, 3-(2- 

phenylethyloxy)- jg 

1.2 - propanediol, 3-(l- 

phenyI-2-propanyloxy)- jg 

1.3 - propanediol, 2- 

phenyk>xy- _ _ _ 18 — _ 

1,3 propanediol, 2-(m- 

cresyloxy)- — — — _ ig _ _ 

1,3-propanediol, 2-(p- 

cresyloxy)- ~ — _ _ _ 18 _ 

1,3-propanediol, 2- 18 

beozyloxy- 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0,005 0.005 0.005 0.005 
DI Water Bal Bal Bal Bal Bal. Bal. Bal. 

EXAMPLE CXTV 

CompQpgfft 12 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt % Wt. % Wt % Wt % 

D£ Q Al 26.6 26.6 - _ 26 26 - 

DEQA 3 - - 26 26 - _ 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — _ 6 2 — 

1,3-propanediol, 2-(2- 

phenyiethyloxy)- ]g _ 

1,3-propanediol, 2-(l- 

phenylethyloxy)- jg 

1.3- butanediol, 3-methyl- 

2-isopropyl- PO] jg 

2.4- pentanedk>l, 2,3,3- 

trimethyl- POj j 7 

1,3-butanediol, 2,2- 

diethyl-n-B02 — — — 18 — 

1,3-butanediol, 2,2- 

diethyl- E4 _ 17 

1,3-butanediol, 2-ethyl- 

2,3-dimctbyl n-BOj jg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal Bal. Bal. 

EXAMPLE CXV 

Component 12 3^56 7 

wt. % w t, % w t , % wt. % Wt. % Wt. % Wt. % 

DEQA 1 26.6 26.6 — — 26 26 — 
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':">, f V S ' -f *" ~ : 
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DEQA 4 
Ethaooi 

Isopropanol 

1,3-butanediol, 2- 

methyJ-2-isopropyI- n- 
BOj 

1,3-pentanediol, 2,2,3- 
trimethyl- n-BOi 

1.3- pentanediol, 2,2,4- 
trimethyl- n-BOj 

2.4- hexanediol, 2,3- 
dimethyl- n-B0 2 

2,4-hexanediol, 2,3- 
dimethyl- E 4 

2,4-hexanediol, 2,4- 
dimethyl- d-BOj 

2,4-hexanediol, 2,4- 
dimcthyl- E 3 

HCI(pH about 2-3.5) 
DI Water 



4 

2 

18 



26 
6 



26 — 
6 — 
— 6 



4 

2 



Componpn| 

DEQA* 
DEQA 5 
Ethanol 
Isopropanol 
2,4-hexanediol, 2,5- 
dimethyl- u-B0 2 

2,4-hexanediol, 2,5- 
dimetfayl- E4 
2,4-hexanediol, 3,3- 
d >nvthyl-n-B02 
2,4-hexanediol, 3,3- 
dunethyl-E3 

2,4-hexanediol, 3,4- 
dimethyl- D-BO2 

2,4-hexanediol, 3,4- 
dimethyl- E 4 

2,4-hexanediol, 3,5- 
dimethyl- n-BO| 



18 



— 18 — 



~ — 17 



0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. 



Bal 



Bal. 



EXAMPI.F rroi 

1 2 I ± 
m% Wl% Wt % 

26.6 26.6 — _ 

— — 26 

* 6 6 

2 — 



26 



26 
6 



~ — 6 



0.005 
Bal. 



6 

Wt. % 
26 

4 

2 



18 — _ 

— 18 

— — 18 — 



26 
6 



18 -_ _ 



17 _ 



18 

0.005 
Bal. 



7 

Wt. % 



26 
6 



17 — 

— 18 __ 

— — 17 _ 
~ ~ — 18 



i ■ 
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HCl(pH about 2-3.5) 
DI Water 



0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. Bal. Bat. Bal. 



Component 

DEQA 5 
DEQA2 
Ethanol 

Isopropanol 
2,4-hexanediol, 3,5- 
dimethyl- E3 
2,4-hexanediol, 4,5- 
dimethyl-n-B02 
2,4-hexanediol, 4,5- 
dimethyl- £4 
2,4-hexanediol 5,5- 
dimethyl- 11-BO2 

2.4- hexanediol, 5,5- 
dimethyl- E3 

2.5- hexanediol, 2,3- 
dimethyi- n-BOj 

2,5-hexaredioI, 2,3- 
dimethyl- £4 

HCl(pH about 2-3.5) 
DI Water 



EXAMPLE CYVTT 

12 14 5 6 

WL% Wt. % Wt. % Wt. % Wt. % Wt. % 



26.6 

4 

2 

18 



26.6 — 
— 26 
6 6 



— 18 



— 26 
26 — 
6 — 



18 — 



— 17 



— — 18 



26 

4 

2 



17 



0.005 
Bal 



0.005 0.005 
Bal. Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



7 

26 
6 



18 

0.005 
Bal. 



Component 

DEQA 5 

DEQA 3 

Ethanol 

Isopropanol 
2,5-hexanediol, 2,4- 
dimethyl- n-BO[ 

2,5-hexanediol, 2,4- 
dimethyl-E4 
2,5-hexanediol, 2,5- 
dimethyl- n-B(>2 



EXAMPLE CXVTTT 

12 3 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 
26.6 26.6 — 
— — 26 26 
6 6 6 



— 26 



26 



4 

2 

17 



4 

2 



18 — 
— 18 



26 
6 
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2,5-hexanediol, 2,5- 

dimethyl- E4 jg 

2,5-hexanediol, 3,3- 

dimethyl- n-BOj 17 

2,5-hexanediol, 3,3- 

dimethyl- E4 jg 

2,5-hexanediol, 3,4- 

diraethyl- n-B0 2 lg 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DIWater Bal. Bal. Bal Bal Bal Bal Bal. 

EXAMPLE CXJX 

Component 1 2 3 4 ^6 7 

wt, % Wt. % Wt. % Wt. % Wt.% Wt % Wt % 

DEQA* 26.6 26.6 — — 2 6 26 — 

DEQA 4 _ _ 26 26 _ 26 

Etnanol 4 6 6 6 — 4 6 

Isopropanoi 2 — _ — ; 6 2 — 

2,5-hexanediol, 3,4- 

dimethyl- E4 jg 

3,5-heptancdioI, 3- 

methyl-n-BOi 18 

3,5-beptanediol, 3- 

methyI-E 3 ~ _ 18 _ _ _ _ 
1,3-propanediol, 2-(l,2- 

dimethylpropyl)- E3 17 

1,3-butanedioI, 2-ethyl- 

2,3-dimethyl- E3 _ |g 

1.3- butanediol, 2-methyl- 

2-isopropyl-E 3 _____ 17 _ 

1.4- butanediol, 3-methyl- 

2-isopropyl- E 3 ______ ]8 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

01 Water Bal. Bal. Bal. Bal. Bal. Bal. Bal 

EXAMPLE CXX 

Component 12 2 4 5 6 1 

Wt. % Wt. % Wt % Wt. % Wt % Wt. % Wt. % 

DEQA 1 26.6 26.6 — — 26 26 — 

DEQA 6 — _ 26 26 — — 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanoi 2 — — 6 2 — 
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13-pcntanedtol, 2,2,3- 
trimethyi-E3 

1,3-pentanedioi, 2,2,4- 
trimethyl- E3 

1,3-pentanediol, 2,4,4- 
trimethyl- E3 

1.3- pentanedioi, 3,4,4- 
trimethyl-E 3 

1.4- pentanediol, 2,2,3- 
trimethy]- E 3 

1,4-peotanediol, 2,2,4- 
trimethyl- E 3 

1,4-pentanedioI, 2,3,3- 
triroethyI-E3 

HCi(pH about 2-3.5) 
DlWater 



DEQAl 
DEQA 2 
Ethanol 

Isopropaool 
1,4-pentanediol, 3,3,4- 
trimethyl-E3 

l>3-pentanecuol, 2,4,4- 
trimethyl- n-BOj 

2,4-pentanediol, 2,3,4- 
trimethyl- E3 

1,3-pemanedioI, 3,4,4- 
tnmethyl- n-BOj 

1.3- propanediol, 2- 

(1 ,2-dimethyIpropyl> 
n-BOj 

2.4- hexanediol, 4- 
ethyI-E 2 

2,4-hexanedioI, 4- 
ethyl-E 2 

HCI(pH about 2-3.5) 
DI Water 
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18 _ _ 

"~ 18 — — — _ 

~~~ ~ 18 — — _ 

~ ~ ~ — 18 _ 

~ ~~ ~ ~ — 17 

0 005 0.005 0.005 0.005 0M5 0M5 

m ™ Bal Bal. Bal. 



18 

0.005 
Bal. 



EXAMPF F rw^ 

~ — 26 26 _ 

26 26 _ 

6 6 _ 



26.6 26.6 
6 



4 

2 



— 6 



4 

2 



26 
6 



18 — 
— 18 — 



— 18 _ 



— 17 _ 



18 — 



~ — — 17 

0.005 0.005 0.005 0.005 0.005 0W5 
a* Bal. Bal. Bal. Bal. Bal. 



18 
0.005 
Bal. 
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EXAMPLE CXXn 

Component 1 2 3 4 5 6 7 

Wt % Wt. % Wt. % Wt. % Wt % Wt % Wt. % 

DEQA 1 26.6 26.6 - — 26 26 — 

DEQA 3 - - 26 26 - - 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — 6 2 

2,4-heptanediol, 2- 

methyl- E 2 18 — _ _ _ _ _ 
2,4-heptanediol, 3- 

methyl-E 2 — 18 

2,4-heptanediol, 4- 

methyl- E 2 — 18 

2,4-heptanediol, 5- 

m ethyl- E 2 — 17 _ 

2.4- heptanediol, 6- 

methyl- E 2 — 18 

2.5- heptanediol, 2- 

methyl- E 2 — _ 17 

2,5-heptanediol, 3- 

methyl- E 2 — 18 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0,005 

DI Water Bal Bal Bal Bal Bal Bal. Bal. 

EXAMPLE CXXm 

Component 12 2 4 5 6 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQAl 26.6 26.6 — — 26 26 — 

DEQA 4 - - 26 26 - - 26 

Ethanol 4 6 6 6 — 4 6 

Isopropanol 2 — — _ 6 2 — 

2,5-heptanediol, 4- 

methyi- E 2 18 — — _ _ _ _ 
2,5-heptanediol, 5- 

methyl- E 2 — 18 — — 

2.5- heptanediol, 6- 

methyI-E 2 — _ 18 — — — _ 

2.6- heptanediol, 2- 

methyl-E 2 — — — 17 

2,6-heptanedi 1, 3- 

methyi-E 2 — — — — 18 

2,6-heptanediol, 4- 

methyl-E 2 — — — — — 17 
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3,5-heptanediol, 2- 

methyl-£2 — 18 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal Bal Bal. Bal. Bal. 

EXAMPLE CXXIV 

Component 12 3 4 5 6 7 

WL% Wt, % Wt % Wt % Wt. % Wt. % Wt. % 

DE Q Al 26.6 26.6 — — 26 26 — 

DEQA 5 - - 26 26 - - 26 

Ethano1 4 6 6 6 — 4 6 

Isopropanol 2 — _ _ 5 2 — 

1,4-butanediol, 3- 

methyI-2-isopropyl- n- 18 

BO] 

1,4-pemanediol, 2,2,3- 

trimethyl-n-BO] — ig 

2,4-hexanedioI, 4-ethyl- 

nB °l - - 18 - _ _ _ 
2,4-hexanediol, 4-cthyl- 

"-^l — - - 17 _ _ _ 
2,4-heptanediol, 2- 

mcthyl- n-BOj J8 

2,4-hcptanediol, 3- 

mcthyl-n-BO] J7 

2,4-heptanediol, 4- 

methyl- n-BOj jg 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0 005 0 005 0.005 0.005 

DI Water Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE CXXV 

CpiPPOPent 12 2 4 16 7 

Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % Wt. % 

DEQA* 26.6 26.6 — — 26 26 — 

DEQA 6 - — 26 26 - — 26 

Ethanol 4 6 6 6 — 4 6 

Isapropanoi 2 — — — 6 2 — 

2,4-taeptanediol, 5- 

methyl- n-BOj ]g 

2,4-heptanediol, 6- 

mcthyl- n-BO) ig 
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2,5-heptanedioI, 2- 

methyI-n-BO| lg _ 

2,5-heptanedioi, 3- 

methyl- n-BO] ^ 

2,5-heptanediol, 4- 

methyl-D-BOi — — — — 18 — _ 
2,5-heptanediol, 5- 

mcthyl-n-BO] ^ 

2,5-heptanediol, 6- 

methyl- n-BO] ^ 

HCI(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

DI Water Bal Bal. Bal. Bal. Bal. Bal. Bal. 

example cxxvi 

Component 1 2 3 4 5 6 7 

WL% Wt. % Wf. % Wt. % Wt % Wt. % Wt. % 

DE QA 2 26.6 26.6 — — 26 26 — 

D£ Q A5 26 26 26 

****** 4 6 6 6 - 4 6 

Isopropanol 2 — _ _ 6 2 — 

2,6-heptanediol, 2- 

methyl- n-BO £ jg 

2,6-heptanediol, 3- 

methyl-n*BO[ jg 

2,6-heptanediol, 4- 

methyl-n-BOi 18 

3,5-faeptanediol, 2- 

methyI-(C8) d-BC^ _ _ _ 17 _ _ _ 

1.2- hexanedioJ g g g 

1.3- pentanediol, 2,2,4- 

triroethyl- g 

1,3-hexanediol, 2-ethyl- g g 

Per&roc 12 1.35 1.2 1.35 1.2 1.35 1.3 

HCl(pH about 2-3.5) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 

*>I Water Bal. Bal. Bal Bal. Bal. Bal Bal 

EXAMPLE CXXVn 

ComPPfient 1 2 2 4 5 6 7 

WL% WL% Wt - % Wt. % Wt. % Wt. % Wt % 

DEQA 3 26.6 26.6 - _ 26.6 26.6 - 

DEQA 5 - - 26 26 - _ 26 

Ethanol 4 2.3 6 4 — 4 2 
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Isopropanol 

1.2- hexanediol 

1.3- propanediol, 2-ethyl- 
1,3-propanediol, 2~ 
methyl-2-propyI- 
1,3-butanediol, 2,3- 
dimetfayl- 

1.3- pentanedioI, 2- 
metibyl- 

2.4- pcntanedid, 2- 
methyl- 
2,4-hexanediol 
2,4-hexanediol, 5- 
methyl- 

Pcrfiime 

HCI(pH about 2-3.5) 
DI Water 



Component 

DEQA 4 

DEQA 5 

Ethanol 

Isopropanol 
1,3-pentanediol, 2,2,4- 
trimetbyl- 

1,3-pentanediol, 2,2,4- 
trimethyl- E2 
1,3-propanediol, 2 -ethyl - 
1,3-butanediol, 2,3- 
dimethyl- 

1.3- pentanediol, 2- 
methyl- 

2.4- pentanediol, 2- 
methyl- 
2,4-hexanediol 

2,4-hexaoediol, 5- 
methyl- 

HC!(pH about 2-3.5) 
DI Water 
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10 10 10 
1 — — 

— 8 — 

— — 6 



10 



I 

0.005 
Bal 



1 

0.005 
Bal. 



1 

0,005 
Bal 



1.35 
0.005 
Bal. 



EXAMPLE CYYVTTT 



1 

Wt. % 
26.6 



2 

Wt. % 
26.6 



3 

Wt. % 



4 



— — 26 



10 — 

— 10 
8 8 



— — 9 



26 

4 4 

— 2 

9 _ 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



4 

12 



— 6 — 



1.35 
0.005 
Bal Bal 



5 

WL% 



— — 26 



10 



— 9 



0.005 
Bal. 



1.35 
0.005 



6 

Wt. % 
26 

4 

2 

10 



0.005 
Bal. 



8 

1.2 
0.005 
Bal. 



1 

Wt. % 

26 
6 



10 



8 

0.005 
Bal. 
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DEQA 8 (Hydroxyetfayl 
Ester Quat) 

DEQA 9 (Propyl Ester 

Quat) 

Ethanol 

Isopropanol 

1.2- hexanedioI 

1.3- hcxanediol, 2-ethy]- 

U3^)entanedioI, 2,2,4. 
trimethyj- 

CaCJ 2 
MgCI 2 

HCI(pH about 2-3.5) 
DI Water 



- 184. 
EXAMPT IT f^ypf 

*^ *L ^ ^ 



298 29.8 



29.8 _ 



298 29.8 - 



29.6 _ 



29.6 



2 

16 



2 __ 



~ — 2 

~ — 17 
16 _ 



— 16 
0.125 — 

— 0.125 



2 
8 
8 



3 
8 



8 
8 



8 _ 



°«* 0.005 0.005 0.005 0.005 0 005 
** Bal. fial. Bal Bal. Bal 



0.005 
Bal. 



DEQA 9 1 2 mini iv % m ethano! 



2 3 4 5 fi 7 

DEQA 1 ^ ^ mj& wt'./. 

26.6 26 6 — - ° 

DEQA 6 _ ~ 26 26 _ 

Ethanol 4 J 26 26 - - 26 

U-hexanediol 9 ^ 6 6 4 _ 4 

U-propanedioI, 2,2,4- 10 8 — 10 9 

tnmcthyj. 

U-propanedioI, 3^n- ~ "~ — 9 _ _ 

peotyloocy)- g 

^^-propanediol, 3- ~ — — — 

cyclohexyloxy- 
bis(2^ydroxybutyl) ether 

U -propanediol, 3- 
benzyJoxy- 

M"bis(h>droxymethy])- 
cyclohexane 



~ 8 _ 
~ — 6 
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1,2-propanediol, 2- 
phenyl- 

2.6- octadiene- 1 ,4-dioI, 

3.7- dimethyl- 
CaCl 2 

HCI(pH about 2-3.5) 
DI Water 



Component 

DEQA 3 

DEQA 1 

Ethanol 

Isopropanol 
2,5-heptanedioIPO] 

2.5- heptanediol n-B0 3 

2.6- heptanedioI E7 
2,6-heptanediol (Me-Ej) 
2,6-heptanediol PO A 

2.6- heptanediol n-B0 3 

2.7- heptanedioI E7 

HCI(pH about 2-3.5) 
DI Water 



185 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



— 0.25 
0.005 0.005 
Bal Bal. 



1 

Wt.% 
26.6 



EXAMPLE rVYY^ 



2 

Wt. % 
26.6 



3 

Wt. % 



Wt. % 



— — 26 



Wt. % 
26 



26 26 — _ 
66 — 4 



2 — _ _ 



0.005 
Bal. 



0.005 
Bal 



8 

0.005 
Bal. 



Wt. % 



26 
6 



2 — 



18 — — — 

— i* — — — _ _ 

~ — 18 — _ _ _ 

— — — — 18 

0.005 0.005 0.005 0.005 0.005 

Bal. Bal. Bal. Bal. Bal. 



Comp onent 

DEQA 5 
DEQA 6 
Ethanol 
Isopropanol 

2,74ieptancdiol (Me-Ej) 
2,7-heptanediol POj 
2,7-feeptanediol 11-BO3 
1,3-propanediol, 2,2- 
dicthyl- n-B02 
1,3-propanediol, 2-<l- 
methylpropy I)- n-B0 2 
1,3-pnopancdiol, 2-(2- 
mcthylpropyl)- 11-BO2 
1,3-butanediol, 2-ethyI- 
2-methyI- n-B(>3 



EXAMPI.F fYYYTT 

2 2 4 

Wt. % Wt. % Wt. % 



26.6 



Wt. % 
26.6 

4 

2 

18 — 
— 18 



26 
6 



Wt. % 



— 26 
26 — 
6 — 



Wt. % 
26 



4 

2 



— 18 — _ _ 



17 — _ 



18 — 



17 



7 

Wt. % 

26 
6 



18 



:ti<ii)i|iiiAii#r 
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HCI(pH about 2-3.5) 
DI Water 



- 186. 



0.005 
Bal. 



0.005 
fiai. 



0.005 
Bal. 



0.005 
Bal. 



mm 
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0.005 
Bal. 



0.005 
Bal. 



0.Q05 
Bal. 



DEQAl 
DEQA4 
Etfaanol 

Isopippanol 

i^-propanediol, 2- 

mrthyl^isopropyl-n- 
Bp2 

^^-propanediol, 2- 

^yM-propyI- n .B0 2 
l-2-butaneajol(Me-E 6 ) 
1,2-butanediol P0 2 
1,2-butanedioI BO] 
1,2-butanedioI, 2 3- 
dimcthyl E 4 

1,2-butancdioI, 2,3- 
dimethyl n-BOj 

HCl(pH about 2-3.5) 
Dl Water 



£XAMPf r ^yy Tm 

1 2 3 4 5 , 

5? 5? ^ ^ ^ ^ 

~~ 26 26 _ 



4 6 

2 _ 

18 _ 

— 18 



26 
6 



26 
6 



4 

2 



26 
6 



— 18 



17 — _ 
~ 18 



— 17 



£ompQfft»q 

DEQA* 
DEQA 3 
Etfaanol 

IsopropanoJ 
U-butanediol, 2-eth y |. 
3-methyl-n.B03 

1.3- butanediol, 2- 
isopropyj- n-B0 3 

l^omediol, 2-propy^ 

1.4- butanediol f 2,2,3- 
t ™hyl-n-B0 2 
1,4-butanodioI, 2-ethyI- 
2 -methyl- 0-BO2 



r r •« ~ «, i 

EXAMPT f n^p. 

4? 4? *^ xL *L 

26 9fi 



4 

2 

18 



26 
6 



26 
6 



26 

4 

2 



26 
6 



18 



18 — 



— 17 



18 
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1,4-butanediol, 2-ethyl- 

3 -methyl- 11-BO2 

1,4-butanediol 2- 

isopropyl- 11-BO2 

HC1 (pH about 2-3.5) 0.005 

DI Water Bal. 



Component 



17 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



EXAMPLE rYYW 



I 

WL°/o 



DEQA 5 

DEQA 4 — 

Ethanol 4 

Isopropanol 2 
1,4-butanediol, 2-propyl- 
n-BOj 

1,3-pentanediol, 2,4- 
dimethyl- 11-BO3 
1,3-peutanediol, 2-ethyl- 
n-B02 

1,3-pentanediol, 3,4- 

dimethyl- 11-BO3 

1,3-pentanediol, 4,4- 

dimethyl- n-B(>3 

1.3- pentanediol, 4- 
methyl-(Me-E 5 ) _ 

1.4- pemanediol, 2,2- 
dimethyl- n-B03 

HC1 (pH about 2-3.5) 0.005 

DI Water Bal. 



Wt. % 



3 

Wt. % 



4 



26.6 26.6 — _ 



0.005 
Bal. 



5 

26 



0,005 
Bal. 



26 
6 



26 — 
6 — 
— 6 



Wt. % 
26 

4 

2 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal 



0.005 
Bal. 



18 

0.005 
Bal. 



Wt. % 

26 
6 



18 — — _ _ 



— 18 _ _ 



— 17 



— — 17 — 



18 
0.005 
Bal 



Component 

DEQA 2 

DEQA 1 

Ethanol 

Isopropanol 
1,4-pentanedioI, 2,3- 
dimethyl- n-B03 
1,4-pentanediol, 2,4- 
dimethyl- D-BO3 



EXAMPLE fXYYVT 

^ 2 3 4 1 fi 7 

3KL% wt% wt. % wt. % wt. % wt. % wt. % 

26.6 26.6 — _ 26 26 — 

— — 26 26 — _ 26 
4 6 6 6 — 4 6 
2 - - - 6 2 

18 — — _ _ _ 

— 18 — — _ _ 
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1,4-pentanediol, 3,3- 
dimcthyl- 11-BO3 

1.4- pcntanediol, 3,4- 
dimethvl- 11-BO3 

1.5- pentanediol, 2,2- 
dimethyl- 11-BO2 
1,5-pentanediol, 2,3- 
dimetfayl- 11-BO2 
1,5-pentanediol, 2,4- 
dimetfayl- n-B02 

HCl(pH about 2-3.5) 

DI Water 



Component 

DEQA 3 
DEQA 1 
Ethanol 
Isopropanol 

1,5-pentanediol, 2-ethyl- 
n-BOi 

1,5-pentanediol, 3,3- 
dimetfayl- n-B02 
1,3-hexanediol, 2- 
metfayl- n-B02 
1,3-hexancdiol, 3- 
methyi- n-B02 
1,3-hexanediol, 4- 
methyl- n-B02 

1.3- hexanediol, 5- 
metfayl* n-B02 

1.4- hexanedk>i, 2- 
methyl- n-B02 

HCl(pH about 2-3.5) 

DI Water 



Component 

DEQA 1 
DEQA 4 
Ethanol 
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— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal Bal Bal Bal. Bal. Bal 

example rxxvvn 

1 2 3 4 5 6 7 

Wt. % Wt % Wt. % Wt. % Wt. % Wt. % Wt. % 

26.6 26.6 - — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 

2 - - _ 6 2 - 

18 — — _ _ _ _ 

— — — — — 17 — 

— — — — — — 18 
0.005 0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal. Bal. Bal. Bal. Bal. Bal. 

EXAMPLE CXXXVm 

12 2 4 16 7 

Wt. % Wt. % Wt % Wt. % Wt. % Wt. °/o Wt. % 

26.6 26.6 — — 26 26 — 

— — 26 26 — — 26 
4 6 6 6 — 4 6 
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Isopropanol 
1,4-hexanediol, 3- 
methyl- 11-BO2 
1,4-facxanediol, 4- 
methyl- n-B02 

1.4- hexanediol, 5- 
methyl- n-B(>2 

1.5- hexanediol, 2- 
methyl- 11-BO2 
1,5-hexancdiol, 3- 
metfayl- 11-BO2 
1,5-hexanediol, 4- 
methyl- 11-BO2 
1,5-hexanediol, 5- 
methyl- n-B0 2 

HCI(pH about 2-3.5) 
DI Water 
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2 — — 



18 



— 18 



— — 18 _ _ _ 



— 17 



18 



17 



0.005 0.005 0.005 0.005 0.005 0.005 
Bal. Bal Bal Bal. BaJ. Bal. 



18 

0.005 
Bal 



Cpmppngnt 

DEQA^ 

DEQA 5 

Ethanol 

Isopropanol 
1,6-bexanediol, 11-BO4 
1,6-hexanediol, 2- 
methyl- n-BOj 
1,6-hexanediol, 3- 
methyl- n-BOf 
1,4-pentanediol, 2,3,4- 
dimethyl- 

1,4-pentanedioL, 2,3,4- 
dimethyl- n-BO[ 
1,4-pentanediol, 2,3,4- 
dimethyl- £3 

HCl(pH about 2-3.5) 

DI Water 



EXAMPLE CXXXIX 



I 

Wt. % 
26.6 



4 

2 
18 



0.005 
Bal. 



2 

Wt. % 
26.6 



3 

Wt. % 

26 
6 



Wt. % 
26.6 



4 

2 



5 6 

Wt. % Wt. % 
26.6 — 

— 26 

6 6 



18 — — _ 



— — 18 — 



0.005 
Bal. 



0.005 
Bal. 



0.005 
Bal. 



— 18 
0.005 0.005 
Bal. Bal. 



Component 

DEQA 1 

DEQA 5 



EXAMPLE CXXXX 

1 2 2 4 5 

Wt % Wt f % Wt, % Wt. % wt. % 

— 9.1 — 91 _ — 

- — 9.1 9.1 - 



6 

Wt, % 



7 

Wt , % 
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DEQA 10 

DEQA 11 

DEQA 12 

DEQA 13 

DEQA 14 

DEQA 15 

DEQA 16 

Ethanol 
1,2-hexanedioI 

HCl(pH about 2-3.5) 

DI Water 
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17.7 
8.3 
















16.9 


16.9 
















169 
















16.9 
















26 
















26 


6.6 


6.6 


6.6 


6.6 


6.6 


6.6 


6.6 


17 


17 


17 


17 


17 


17 


17 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 


Bal. 



DEQA : N,N-di(acylo X yethyI)-N,N-dimethyl ammonium chloride, wherein acyl 
group .s derived from a mixture of partially hydrogenated soya fitly acid 
(fatty acid of DEQA")) and slightly hydrogenated tallow fatty acid (fatty 
acid of DEQA 11 ) at an approximate 65:35 weight ratio 

DEQA : N,N-di(acyloxyethyl>N,N-dimethyl ammonium chloride, wherein acyl 
group » derived from a mixture of fatty acid of DEQA 1 and isostearic 
acid of DEQA 1 2 at an approximate 65:35 weight ratio. 

In mixed branched chain and unsaturated chain DEQAs, where R 1 is a long 
cham C 5 -C 21 (or C 6 -C 22 ), preferably C 10 -C 20 (or C 9 -C 19 ) branched alkyl or 
unsaturated allcyl, most preferably C 12 -C 18 (or C„-C 17 ) branched alkyl and 
unsaturated alkyl, the ratio of branched alkyl to unsaturated alkyl is preferably from 
about 95:5 to about 5:95, more preferably from about 75:25 to about 25 75 and 
even more preferably from about 50.50 to about 30:70, and for the unsaturated 'alley' 
group, the Iodine Value of the parent fatty acid of this R 1 group is preferably from 
•bout 20 to about 140, more preferably from about 50 to about 130; and most 
preferably from about 70 to about 1 15. 

PROCESSING ASPECTS 
The principal solvents B. and some mixtures of principal solvents B and 
secondary solvents, as disclosed hereinbefore, allow the preparation of premixes 
comprising the softener active A. (from about 55% to about 85%, preferably from 
about 60% to about 80%, more preferably from about 65% to about 75%, by weight 
of the premix); the principal solvent B. (from about 10% to about 30%, preferably 
from about 13% to about 25%, more preferably from about 15% to about 20%, by 
weight of the premix); and optionally, the water soluble solvent C (from about 5% to 
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about 20%, preferably from about 5% to about 17%, more preferably from about 5% 
to about 15%, by weight of the premix). The principal solvents B. can optionally be 
replaced by a mixture of an effective amount of principal solvents B. and some 
inoperable solvents, as disclosed hereinbefore. These premixes contain the desired 
amount of fabric softening active A. and sufficient principal solvent B and 
optionally, solvent C, to give the premix the desired viscosity for the desired 
temperature range. Typical viscosities suitable for processing are less than about 
1000 cps, preferably less than about 500 cps, more preferably less than about 300 
cps. Use of low temperatures improves safety, by minimizing solvent vaporization, 
minimizes the degradation and/or loss of materials such as the biodegradable fabric 
softener active, perfumes, etc., and reduces the need for heating, thus saving on the 
expenses for processing. Additional protection for the softener active can be 
provided by adding, e.g., chelant such as ethylenediaminepentaacetic acid, during 
preparation of the active. The result is improved environmental impact and safety 
from the manufacturing operation. 

Examples of premixes and processes using them include premixes which 
typically contain from about 55% to about 85%, preferably from about 60% to about 
80%, more preferably from about 65% to about 75%, of fabric softener active A. as 
exemplified with DEQAl and DEQA* in the Examples hereinafter, mixed with from 
about 10% to about 30%, preferably from about 13% to about 25%, more preferably 
from about 15% to about 20%, of principal solvent such as 1,2-hexanediol, and from 
about 5% to about 20%, preferably from about 5% to about 15%, of water soluble 
solvent C. like ethanol and/or isopropanol. 

When the DEQAl, containing about 13% ethanol, as disclosed hereinafter, is 
used as the fabric softening active, and 1,2-hexanediol is used as the principal 
solvent, the temperatures at which the premix is clear and/or liquid for various levels 
of principal solvent are as follows. 

about 25% 1,2-hexanediol = clear below about -5°C, liquid below about -10°C. 
about 17% 1,2-hexanediol * clear down to about 0°C, liquid down to about -10°C. 
about 0% 1,2-hexanediol = clear down to about 17°C, liquid down to about 0°C. 

These premixes can be used to formulate finished compositions in processes 
comprising the steps of: 

1. Make premix of fabric softening active, e.g., about 72% DEQA 1 , about 11% 
ethanol, and about 17% principal solvent, e.g., 1,2-hexanediol, let cool to ambient 
temperature. 

2. Mix perfume in the premix. 
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up ^ M , « mttr „ d HC , „ ^ 0(ta ^ ^ 

4. Add premix to water under good agitation. 

5. Trim with CaCI 2 solution to desired viscosity. 

6. Add dye solution to get desired colour. 

The fabric softening actives (DEQAs); the principal solvents B »nrf 

usea to prepare the followmg compositions. 

EXAMPT .B prvvvj 

Cflffiiieas* I 2 3 4 5 

DEQAl(100 % acuve) XUi 

DEQA8(100%active) 1 _ 105 

Ethanol n ,< AOO — ~ 10.5 

Isopropanol °f °** ^ 5 1* 

l,24fcxanediol 0 48 , 2 , „ „~ l-« 



Perfume 07 ° " 253 2.53 2.39 

Chela* * 175 1W 1.75 

HC1(100%) 00 , n _, ~ 250 ppm 250 ppm 

CaCI 2 _ 002 002 002 0.02 

Dye , nnm ~ 630 ppm 675 ppm 495 ppm 

DI Water ^ 3 JT 6 g™ 6ppm 6ppm 



3 


4_ 


Wt. % 


Wt.% 


10.5 


10.5 


1.85 


1.85 


2.53 


2.53 


1.75 


1.75 




250 ppm 


0.02 


0.02 


630 ppm 


675 ppm 


6 ppm 


6 ppm 


Bal. 


Bal. 



Bal. 



For commercial purposes, the above compositions are introduced into 
polyetnjrtate. ete, c» be substituted), the bottle h,™g . light blue tin, „, 

or «her tints, can be ^ ^ tovillg „ • 
— — «ff=cu of utoviote light on the t^temls inside. especiaUy ^2 

tl»«M^tiK,con«n^oftn« qo- i tyo f theproduct * « compos,*** 
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WHAT IS CLAIMED IS: 

»fte ner Material CaPab,e ° f ^ dCar ' c — crated, biodegradable fabric 
A- compound selected from the group consisting of 

^1^-^^ 3 ' 4 ' PC ™. ^-dimethy,-; 2.3-hexa^diol, 4- 

methyl. 2,3-hexaned.ol, 5-methyl-; 3,4-hexanedioI, 2-methyl- 1 2-butanedio! 2 3 3 

r^'J'?" 1 *<^»Mp«W0-; 1.4-penUoedioI. 2.23-WmL,.. 

«fl»T7^'. I • 3 ;7 I,,ne,,,0, • 2 -%M-m«l.yl-; 1.4 i « M(to l. 2-«h y ,.2 
""thyMApa^ol, 2-«h yl .3-m«h y |. ; I,4-p.nu„=diol, l^ky^M-u 

2^12^,1., U-^ed,,,, 2.4-p^^dio,, 3^.2 

*»~M-. 1,4-hex^d.ol. 2^^™^.; ,.4-ta^rfio,, y-dtaBhv,. 

^ ,^r" ,v,s 1 - 4 - httMedi0 '' £ 

*n«h>1- l,4-h«»n«Uol. W^ch,,.; U-h^iC, 4,4^,,.: M . 

J— -W, ***** * ,5-^,; ,4. 

>AWM. WM^ 1.5-h^o,. , 6 . 

W*-M< 2,4*^-; l.6-hocmed!ol 3 3- 

2,4J» a „ e dio t 4***** 2,5-h^medio,, 2,3-db.eU*.- 2 5- 

* 3,3-dWM-; 2,6-he^Jo,; 3,3. 

'1 , ^TT?S m **' ; V-***""** s™**: U-hq-ttnedM, 6-nvahy,.; 

5-mahy,.; 2,4^^,, 5.^, j.S^pa^diot 3-^ 
3,5-hepuaedK* 2-ahyl-; 2,«KX«mediol; 2,4-bwawiioi, 3,3,4*™*,!,*.. 24- 
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hexanediol, 3,5,5-trimethyI-; 2,4-hexanedioI, 4,5,5-trimethyl-; 2,5-hexanedioI, 3,3,4- 
trimethyl-; 2,5-hexanediol, 3,3,5-trimethyl-; 

B. ether solvent selected from the group consisting of: 1,2-propanediol, 3-(2- 
pentyloxy)-; 1,2-propanediol, 3-(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyl-l- 
butyloxy)-; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2-propanediol, 3-(3-methyl-2- 
butyloxy)-; 1,2-propanediol, 3-(cyclohexyloxy)-; 1,2-propanediol, 3-(l-cyclohex-I- 
enyIoxy>; 1,3-propanediol, 2-(pentyloxy)-; 1,3-propanediol, 2-(2-pentyIoxy)-; 1,3- 
propanediol, 2-(3-pentyloxy)-; 1,3-propanediol, 2-(2-methyl-I -butyloxy)-; 1,3- 
propanediol, 2-(iso-amyloxy)-; 1,3-propanediol, 2-(3-methyl-2-butyloxy)-; 1,3- 
propanediol, 2-(cydohexyloxy)-; 1,3-propanediol, 2-<l-cyclohex-l-enyloxy)-; 1,2- 
propanediol, 3-(butyloxyK triethoxylated; 1,2-propanediol, 3-(butyIoxy)-, 
tetraethoxylated; 1,2-propanediol, 3 -(butyloxy)-, pentaethoxylated; 1,2-propanediol, 
3-(butyloxy>, hexaethoxylated; 1,2-propanediol, 3-(butyloxy)-, heptaethoxylated; 

1.2- propanediol, 3-(butyloxy)-, octaethoxylated; 1,2-propanediol, 3-(butyloxyK 
nonaethoxylated; 1,2-propanediol, 3-(butyIoxy)-, monopropoxylated; 1,2- 
propanediol, 3-(butyloxy)-, dibutyleneoxylated; and 1,2-propanediol, 3-(butyloxyK 
tributyleneoxyiated; bis(2-hydroxybutyl)ether; and bis(2-hydroxycyclopentyl)ether; 

C compounds which are homologs, or analogs, of the following compounds in 
which each homolog, or analog, contains at least one additional CH 2 group and the 
total number of hydrogen atoms is kept the same by inserting one double bond for 
each additional CH 2 group: 

I. n-propanol; 

II. 2-butanol and/or 2-methyl-2-propanol; 

m 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 2,3-dimethyl-; 1,2-butanediol, 

3.3- dimethyl-; 2,3-pentanediol, 2-methyl-, 2,3-pentanediol, 3 -methyl-; 2,3- 
pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanedioI; 1,2-butanediol, 2-ethy!-; 1,2- 
pentanediol, 2-methyl-; 1,2-pcntanediol, 3-methyl-; 1,2-pentanedioI, 4-methyl-; 
and/or 1,2-hexanediol; 

IV. 1,3-propanediol, 2-butyl-; 1,3-propanediol, 2,2-diethyl-; 1,3-propanediol, 2- 
(l-methylpropyl)-; 1,3-propanediol, 2-(2-methylpropyl>; 1,3-propanediol, 2-methyl- 
2-propyI-; 1,2-butanediol, 2,3,3-trimethyl-; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4- 
butanediol, 2-ethyl-3-methyl-; 1,4-butanediol, 2-propyl-; 1,4-butanediol, 2-isopropyl- 
; 1,5-pentanedi I, 2,2-dimethyl-; 1,5-pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4- 
dimethyl-; 1,5-pentanediol, 3,3-dimethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3- 
pentanediol, 2,4-dimethyl-; 2,3-pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4- 
dimethyl-; 3,4-pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanedioI, 
2-methyl-; 1,6-hexanediol, 3-methyl-; 2,3-hexanediol, 2-methyl-; 2,3-hexanediol, 3- 
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methyls 2,3-hexanediol, 4-methyl-; 2,3-hexanediol, 5-methyl s 3,4-hexanediol, 2- 
methyl-; 3,4-hexanediol, 3-methyl-; 1,3-heptanediol; 1,4-; heptanediol; 1,5- 
heptanediol; andtor 1,6-heptanediol; 

V. 1,3-propanediol, 2-(2-methyIbutyl)-; 1,3-propanedioI, 2-(l,l-dimethylpropyl> 
1,3-propanediol, 2-(l,2-dimethylpropyI)-; 1,3-propanediol, 2-(l-ethylpropyI)-; 1,3- 
propanediol, 2-(l-methylbutyl)-; 1,3-propanediol, 2-(2,2-dimethylpropylK 1,3- 
propanediol, 2-(3-methylbutyI)-; 1,3-propanediol, 2-butyl-2-methyI-; 1,3- 
propanediol, 2-ethyl-2-isopropyl-; 1,3-propanediol, 2-ethyl-2-propyls 1,3- 
propanediol, 2-memyl-2-(l-methylpropyl)-; 1,3-propanediol, 2-methyl-2-(2- 
methylpropyl)-; 1,3-propanediol, 2-tertiary-butyl-2-methyl-; 1,3-butanediol, 2,2- 
diethyl-; 1,3-butanediol, 2-{l-methylpropyl)-; 1,3-butanediol, 2-butyl-; 1,3- 
butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(l,l-dimethylethyI)-[ 1,3- 
butanediol, 2-(2-methylpropyl)-; 1,3-butanediol, 2-methyl-2-isopropyl-; 1,3- 
butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl-; 1,3- 
butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanediol, 2-{l-meth y lpropyl)-; 1,4-butanediol, 2-ethyl-2,3- 
dunethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-<l,I- 
dimethylethyl)-; 1,4-butanediol, 2-(2-niethylpropyl)-; 1,4-butanediol, 2-methyI-3- 
Propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyI-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-^ 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
3,3,4-trimethyl-; 1,5-pentanedioI, 2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl-; 

1.5- pentanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 2,3,4-trimethyl-; 2,4-pentanediol, 
2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 2-ethyl-2-methyI- 
; 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3-pentanediol, 2-ethyl-4-methyl-; 1,3- 
pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-2-methyl-; 1,4-pentanediol, 

2- ethyl-3-methyl-; 1,4-pentanediol, 2-ethyl-4-methyl-; 1,4-pentanediol, 3-ethyl-2- 
methyl-; 1,4-pentanediol, 3-ethy1-3-methyl-; 1,5-pentanediol, 2-ethyl-2-methyl-; 1,5- 
pentanediol, 2-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyl-4-methyl-; 1,5-pentanediol, 

3- ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2-methyl-; 1,3-pentanediol, 2-isopropyI-; 

1.3- pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl-; 

1.4- pentanediol, 3-isopropyl-; 1,5-pentanediol, 2-isopropyl-; 2,4-pentanediol, 3- 
propyl-; 1,3-hexanediol, 2,2-dimethyI-; 1,3-hexanedioI, 2,3-dimethyl-; 1,3- 
hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5-dtmethyI-; 1,3-hexanediol, 3,4- 
dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 2,2-diraethyl-; 1,4-hexanedioI, 2,3-dimethyl-; 1,4-hexanedioI, 2,4- 
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dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4-hexanediol, 3,3-dimethyl-; 1,4- 
hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,4- 
dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5- 
hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-, 1,5-hexanediol, 2,4- 
dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5- 
hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5- 
dimethyl-; i,6-hexanedioI, 2,2-dimethyl-; 1,6-hexanediol, 2,3-dimethyl-; 1,6- 
hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5-dimethyl-; 1,6-hexanediol, 3,3- 
dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4-hexanediol, 2,3-dimethyl-; 2,4- 
hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5-dimethyl-; 2,4-hexanediol, 3,3- 
dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4-hexanediol, 3,5-dimethyl-; 2,4- 
hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5-dimethyl-; 2,5-hexanediol, 2,3- 
dimethyl-, 2,5-hexanediol, 2,4-dimethyl-; 2,5-hexanediol, 2,5-dimethyl-; 2,5- 
hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4-dimethyl-; 2,6-hexanediol 3,3- 
dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4-hexanediol, 2-ethyl- 
; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyl-; 2,4- 
hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 2-methyi-; 1,3- 
heptanediol, 3 -methyl-, 1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4-heptanediol, 3 -methyl-; 1,4- 
heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyt-; 1,5- 
heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1,5- 
heptancdiol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6-heptanediol, 2-methyl-; 1,6- 
heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-; 1,6- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-, 2,4-heptanediol, 3-methyl-; 2,4- 
heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-; 2,5- 
heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5-heptanediol, 4-methyl-; 2,5- 
heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-; 2,6- 
heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4-heptanediol, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5-heptanediol, 4-methyl-; 2,4- 
octanediol; 2,5-octanediol; 2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 
3,6-octanediol; 

VI. 2,4-pentanedioI, 2,3,3,4-tetramethyl-, 2,4-pentanedioI, 3-tertiarybutyl-; 2,4- 
hexanediol, 2,5,5-trimethyI-; 2,4-hexanediol, 3,3,4-trimethyl-; 2,4-hexanediol, 3,3,5- 
trimethyl-; 2,4-hexanediol, 3,5,5-trimethyI-; 2,4-hexanediol, 4,5,5-trimethyI-; 2,5- 
hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 3,3,5-trimethyl-; 

VII. Alk xylated derivatives of C3.g di Is including: 
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1. 1,2-propanediol (C3) 2(Me-Ei_4>; 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E 4 . 10 ); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
E!); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOi; 
1,3-propanediol (C3) 2(Me-E 6 _g); 1,3-propanediol (C3) P0 5 ^; 1,3-propanedioI, 
2,2-diethyl- (C7) E1.7; 1,3-propanediol, 2,2-diethyl- (C7) POi; 1,3-propanediol, 

2.2- diethyl- (C7) n-BOi_ 2 ; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me E^); 1,3- 
propanediol, 2,2-dimethyl- (C5) PO3.4; 1,3-propanediol, 2-(l-methylpropyI)- (C7) 
E l-7i 1,3-propanediol, 2-(l-methylpropyl)- (C7) POi; 1,3-propanediol, 2-<l- 
methylpropyl)- (C7) n-BOi_ 2 ; 1,3-propanediol, 2-(2-methylpropyl)- (C7) Et_ 7 ; 1,3- 
propanediol, 2-(2-methylpropyI)- (C7) POi; 1,3-propanediol, 2-(2-methylpropyl>- 
(C7) n-BOi. 2 ; 1,3-propanediol, 2-ethyl- (C5) (Me E6_io); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei); 1,3-propanediol, 2-ethyl- (C5) P0 3 ; 1,3-propanediol, 2-ethyI-2- 
methyl- (C6) (Me E^); 1,3-propanediol, 2-ethyl-2-methyl- (C6) P0 2 ; 1,3- 
propanediol, 2-ethyI-2-methyI- (C6) BOj; 1,3-propanediol, 2-isopropyl- (C6) (Me 
E l-6); 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3-propanediol, 2-isopropyl- (C6) 
BOi; 1,3-propanediol, 2-methyl- (C4) 2(Me E 2 . 5 ); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) B0 2 ; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) E 2 . 9 ; 1,3-propanediol, 2-methyI-2-isopropyl- (C7) POi; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) n-BOi.3; 1,3-propanediol, 2-methyl-2- 
propyl- (C7) E1.7; 1,3-propanediol, 2-methyl-2-propyl- (C7) POi; 1,3-propanediol, 
2-methyl-2-propyl- (C7) n-BOi_ 2 ; 1,3-propanediol, 2-propyl- (C6) (Me E^); 1,3- 
propanediol, 2-propyl- (C6) PC^; 1,3-propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanedioI (C4) (Me E 2 _g); 1,2-butanediol (C4) P0 2 _3; 1,2- 
butanediol (C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) Ei_& 1,2-butanediol, 2,3- 
dimethyl- (C6) n-BOi_ 2 ; 1,2-butanediol, 2-ethyl- (C6) E1.3; 1,2-butanediol, 2-ethyl- 
(C6) n-BOi; 1,2-butanediol, 2-methyl- (C5) (Me E1.2); 1,2-butanediol, 2-methyl- 
(C5) POj; 1,2-butanediol, 3,3-dimethyI- (C6) Ej^; 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BOi_ 2 ; 1,2-butanediol, 3-methyl- (C5) (Me Ei_ 2 ), 1,2-butanediol, 3-methyJ- 
(C5) PO!; 1,3-butanediol (C4) 2(Me E 3 _6>; 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2,2,3-trimethyl- (C7) (Me E^); 1,3-butanediol, 2,2,3- 
trimethyl- (C7) POj_ 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E3.8); 1,3- 
butanediol, 2,2-dimethyl- (C6) PO3; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E3.g), 

1.3- butanediol, 2,3-dimethyl- (C6) PO3; 1,3-butanediol, 2-ethyl- (C6) (Me Ej^); 
1,3-butanediol, 2-ethyl- (C6) P0 2 . 3 ; 1,3-butanediol, 2-ethyl- (C6) BO^ 1,3- 
butanedi 1, 2-ethyl-2-methyl- (C7) (Me Ei); 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
POj; 1,3-butanediol, 2-ethyl-2-methyI- (C7) n-BC^.4; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me Ei); 1,3-butanediol, 2-ethyl-3-methyl- (C7) POi; 1,3-butanediol, 
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2-ethyl-3-methyl- (C7) n-B0 2 _4; 1,3-butanediol, 2-isopropyI- (C7) (Me Ej); 1,3- 
butanediol, 2-isopropyI- (C7) PO^ 1,3-butanediol, 2-isopropyl- (C7) n-BC^; 1 . 3 " 
butanediol, 2-methyI- (C5) 2(Me E^); 1,3-butanediol, 2-methyl- (C5) P0 4 ; 1,3- 
butanediol, 2-propyl- (C7) E2.9; 1,3-butanediol, 2-propyl- (C7) PO^ 1,3-butanediol, 

2- propyI-(C7) n-BOi_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(Me E1.3); 1,3-butanediol, 

3- methyl- (C5) P0 4 ; 1,4-butanediol (C4) 2(Me E 2 _4); 1,4-butanediol (C4) PO4.5; 
1,4-butanediol (C4) BO2; 1,4-butanediol, 2,2,3-trimethyl- (C7) E2.9; 1,4-butanediol, 
2,2,3-trimethyl- (C7) POy, 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BO^; 1,4- 
butanediol, 2,2-dimethyI- (C6) (Me E^); 1,4-butanediol, 2,2-dimethyl- (C6) PC^; 
1,4-butanediol, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (MeE^ 
6); 1,4-butanediol, 2,3-dimethyl- (C6) P0 2 ; 1,4-butanediol, 2,3-dimethyl- (C6) BC^; 
1,4-butanediol, 2-ethyl- (C6) (Me E M ); 1,4-butanediol, 2-ethyl- (C6) P0 2 ; 1,4- 
butanediol, 2-ethyl- (C6) BOj; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E^y; 1,4- 
butanediol, 2-ethyl-2-methyl- (C7) POj; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
BOi. 2 ; 1,4-butanediol, 2-ethyl-3-methyl- (C7) E1.7; 1,4-butanediol, 2-ethj1-3- 
methyl- (C7) POj; 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-BOi_ 2 ; 1,4-butanediol, 
2-isopropyI- (C7) E^-j; 1,4-butanediol, 2-isopropyl- (C7) PO^ 1,4-butanediol, 2- 
isopropyl- (C7) n-BO^; 1,4-butanediol, 2-methyl- (C5) (Me E 6 . 10 ); 1,4- 
butanediol, 2-methyl- (C5) 2(Me Ei); 1,4-butanediol, 2-methyl- (C5) PO3; 1,4- 
butanediol, 2-methyl- (C5) BOj; 1,4-butanediol, 2-propyl- (C7) E^; 1,4- 
butanediol, 2-propyl- (C7) n-BOi_ 2 ; 1,4-butanediol, 3-ethyl-l -methyl- (C7) E2.9; 
1,4-butanediol, 3-ethyl-l-methyI- (C7) POj; 1,4-butanediol, 3-ethyl-l-methyl- (C7) 
n-BO^; 2,3-butanediol (C4) (Me E6_io); 2,3-butanediol (C4) 2(Me E^; 2,3- 
butanediol (C4) P0 3 ^; 2,3-butanediol (C4) BO i; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) POj; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO1.3; 2,3-butanediol, 2-methyl- (C5) (Me E^s); 2,3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BOi; 

3. 1,2-pentanediol (C5) E3.10; 1,2-pentanediol, (C5) PO]; 1,2- 
pentanediol, (C5) n-B02. 3 ; 1,2-pentanediol, 2-methyl (C6) E^; 1,2-pentanediol, 2- 
methyl (C6) n-BOi; 1,2-pentanediol, 2-mcthyl (C6) BOj; 1,2-pentanediol, 3-methyl 
(C6) E1.3; 1,2-pentanediol, 3-methyl (C6) n-BOi; 1,2-pentanediol, 4-methyl (C6) 
E1.3; 1,2-pentanediol, 4-methyl (C6) n-BOi; 1,3-pentanediol (C5) 2(Me-Ei.2); 1,3- 
pentanediol (C5) POj^; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-B02-4; 
1,3-pentanediol, 2,3-dimethyl- (C7) (Me-Ei); 1,3-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,3-pentanediol, 2,3-dimethyl- (C7) n-B02-4; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej), 1,3-pentanediol, 2,4-dimethyl- (C7) PO^ 1,3-pentanediol, 2,4- 
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dimethyl- (C7) n-BC^; 1,3-pentanediol, 2-ethyl- (C7) E2.9; 1,3-pentanediol, 2- 
ethyl- (C7) POi; 1,3-pentanediol, 2-ethyl- (C7) n-BOi.3; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-E 1 . 6 ), 1,3-pentanediol, 2-methyl- (C6) P0 2 -3i 1,3-pentanediol, 2- 
methyl- (C6) BOi; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-E^; 1,3-pentanediol, 
3,4-dimethyl- (C7) POi; 1,3-pentanediol, 3,4-dimethyl- (C7) n-B0 2 _4; 1,3- 
pentanediol 3-methyl- (C6) (Me-E^); 1,3-pentanediol, 3-methyl- (C6) PO2-3; 1,3- 
pentanediol, 3-methyl- (C6) BOi; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ej), 1,3- 
pentanediol, 4,4-dimethyl- (C7) POi; 1,3-pentanediol, 4,4-dimethyl- (C7) n-B02-4; 
1,3-pentanediol, 4-methyl- (C6) (Me-Ei_g); 1,3-pentanediol, 4-methyl- (C6) PO2.3; 

1.3- pentanediol 4-methyl- (C6) BOj, 1,4-pentanediol, (C5) 2(Me-E!. 2 ); 1,4- 
pentanediol (C5) PO3.4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B(>2-4; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyI- (C7) 
POi; 1,4-pentanediol, 2,3-dimethyl- (C7) n-B(>2-4; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POj; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-B(>2-4; 1,4-pentanediol, 2-methyl- (C6) (Me-Ej^); 1,4- 
pentanediol, 2-methyl- (C6) PO2-3; 1,4-pentanediol, 2-methyl- (C6) BOi; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,3-dimethyl- (C7) POi; 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B02-4i 1,4-pentanediol, 3,4-dimethyl- (C7) 
(Me-Ej), 1,4-pentanediol, 3,4-dimethyl- (C7) POi; 1,4-pentanediol, 3,4-dimethyI- 
(C7) n-B02-4i 1,4-pentanediol, 3-methyl- (C6) 2(Me-Ei^); 1,4-pentanediol, 3- 
methyl- (C6) PO2.3; 1,4-pentanediol, 3-methyl- (C6) BOi; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-Ei_6); 1,4-pentanediol, 4-methyl- (C6) PO2.3; 1,4-pentanediol, 
4-methyl- (C6) BOi; 1,5-pentanediol (C5) (Me-E4_io); 1,5-pentanediol (C5) 2(Me- 
Ei); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) E1.7; 1,5- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BO}^; 

1.5- pentanediol, 2,3-dimethyl- (C7) E1.7, 1,5-pentanediol, 2,3-dimethyl- (CI) PO\, 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOi.2; 1,5-pentanediol, 2,4-dimethyl- (C7) 
E1.7; 1,5-pentanediol, 2,4-dimethyl- (C7) POi; 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BOi. 2 ; 1,5-pentanediol, 2-ethyl- (C7)Ei_s; 1,5-pentanediol, 2-ethyl- (C7) n-BO t . 
2 ; 1,5-pentanediol 2-methyl- (C6) (Me-E^); 1,5-pentanediol, 2-methyl- (C6) PO2; 
1,5-pentanediol, 3,3-dimethyl- (C7) E^y; 1,5-pentanediol, 3,3-dimethyl- (C7) POi; 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BOi^i 1,5-pentanediol, 3-methyl- (C6) (Me- 
Ei_4); 1,5-pentanediol 3-methyl- (C6) P0 2 ; 2,3-pentanediol, (C5) (Me-Ei.3); 2,3- 
pentanediol, (C5) PO2; 2,3-pentanediol 2-methyl- (C6) E1.7; 2,3-pentanediol, 2- 
methyi- (C6) POj; 2,3-pentanediol, 2-methyl- (C6) n-BOi. 2 ; 2,3-pentanediol, 3- 
methyl- (C6) E1.7; 2,3-pentanediol, 3-methyl- (C6) POi; 2,3-pentanediol 3-methyl- 
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(C6) n-BO,. 2 ; 2,3-pentanediol, 4-methyl- (C6) E,_ 7 ; 2,3-pentanediol, 4-methyl- 
(C6) PO,; 2,3-pentanediol, 4-methyl- (C6) n-BO,_ 2 ; 2,4-pentanediol, (C5) 2(Me- 
Ej.4); 2,4-pentanediol (C5) P0 4 ; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-E M ) 
2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me- 
E M ); 2,4-pentanediol, 2.4-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2-methyI- (C7) 
(Me-E 5 . 10 ); 2,4-pentanediol, 2-methyl- (C7) P0 3 ; 2,4-pentanediol, 3,3-dimethyl- 
(C7) (Me-E M ); 2,4-pentanediol, 3,3-dimethyI- (C7) P0 2 ; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E 5 . 10 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4- 1,3-hexanediol (C6) (Me-E^s); U-hexanediol (C6) P0 2 13- 
hexanediol (C6) BO,; 1,3-hexanediol, 2-methyl- (C7) E 2 _ 9 ; 1,3-hexanediol 2- 
methyl- (C7) PO i; 1,3-hexanediol, 2-methyl- (C7) „-BO,_ 3 ; 1,3-hexanediol, 2- 
methyl- (C7) BO,; 1,3-hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 3-methyl- 
(C7) POj; 1,3-hexanediol, 3-methyl- (C7) n-BO,. 3 ; 1,3-hexanediol, 4-methyl- (C7) 
E 2 . 9 ; 1,3-hexanediol, 4-methyl- (C7) POj; 1,3-hexanediol, 4-methyl- (C7) n-BO, 3 
1,3-hexanediol, 5-methyl- (C7) E 2 _ 9 ; l.S-hexanedigJgiSlafeh^^.PJOmetkja- (C7) PO, 
hexanediol, 5-methyl- (C7) n-BO ,.3; l,4-hexanedHE(C6) (Me-E,. 5 ); 1,4-hexanediol 
(C6) P0 2 ; 1,4-hexanediol (C6) BO,; 1,4-hexanediol, 2-methyl- (C7) E 2 9; 1,4- 
hexanediol, 2-methyl- (C7) PO,; 1,4-hexanediol, 2-methyl- (C7) n-BO, 3' 14- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 3-methyl- (C7) PO,;' 14- 
hexanediol, 3-methyl- (C7) n-BO,. 3 ; 1,4-hexanediol, 4-methyl- (C7) E 2 9 14- 
hexanediol, 4-methyl- (C7) PO,; 1,4-hexanediol, 4-methyl- (C7) n-BO,. 3 ; 1,4- 
hexanediol. 5-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 5-methyl- (C7) PO, 14- 
hexanediol, 5-methyl- (C7) n-BO,^; 1,5-hexanediol (C6) (Me-E,_ 5 ); 1,5-hexanediol 
(C6) P0 2 ; 1,5-hexanediol (C6) BO,; 1,5-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 2-methyl- (C7) PO,; 1,5-hexanediol, 2-methyl- (C7) n-BO,_ 3 ; 1,5- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 3-methyl- (C7) PO,; 1,5- 
hexanediol. 3-methyl- (C7) n-BO,_ 3 ; 1,5-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-methyl- (C7) PO,; 1,5-hexanediol, 4-methyl- (C7) n-BO,_ 3 ; 1^5- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 5-methyl- (C7) PO,; 1,5- 
hexanediol, 5-methyl- (C7) n-BOjo; 1,6-hexanediol (C6) (Me-Ej. 2 ); 1,6-hexanediol 
(C6) PO,. 2 ; 1,6-hexanediol (C6) n-B0 4 ; 1,6-hexanediol, 2-methyl- (C7) E,. 5 ; 1,6- 
hexanediol, 2-methyl- (C7) n-BO,^; 1,6-hexanediol, 3-methyl- (C7) E,_ 5 ; 1,6- 
hexanediol, 3-methyl- (C7) n-BO,.* 2,3-hexanediol (C6) E,_ 5 ; 2,3-hexanediol (C6) 
n-BO,; 2,3-hexanediol (C6) BO,; 2,4-hexanediol (C6) (Me-E 3 .g); 2,4-hexanediol 
(C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-E,^); 2,4-hexanediol 2-methyl- (C7) 
PO,_ 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E,_ 2 ); 2,4-hexanediol 3-methyl- (C7) 
PO!. 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E,^); 2,4-hexanediol 4-methyl- (C7) 
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PO1.2; 2,4-hexanediol, 5-methyI- (C7) (Me-E 1 _ 2 ); 2,4-hexanediol 5-methyl- (C7) 
POi. 2 ; 2,5-hexanediol (C6) (Me-E 3 _g); 2,5-hexanediol (C6) PO3; 2,5-hexanediol, 2- 
methyl- (C7) (Me-E^); 2,5-hexanediol 2-methyI- (C7) PO^; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ei.2); 2,5-hexanediol 3-methyl- (C7) POi_ 2 ; 3,4-hexanediol (C6) 
E °l-5; 3,4-hexanediol (C6) n-BOi; 3,4-hexanediol (C6) BOi; 

5. 1,3-heptanediol (C7) Ej.y, 1,3-heptanediol (C7) PO^ 1,3- 
heptanediol (C7) n-BO^; 1,4-heptanediol (C7) Et_ 7 ; 1,4-heptanediol (C7) POi; 
1,4-heptanedioI (C7) n-BO^; 1,5-heptanediol (C7) E1.7; 1,5-heptanediol (C7) 
PC^; 1,5-heptanediol (C7) n-BOi_ 2 ; 1,6-heptanediol (C7) E^y; 1,6-heptanediol 
(C7) POi; 1,6-heptanediol (C7) n-BO^; 1,7-heptanediol (C7) E^; 1,7- 
heptanediol (C7) n-BOi; 2,4-heptanediol (C7) E3.10; 2,4-heptanediol (C7) (Me-Ej); 

2.4- heptanediol (C7) PC^; 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanedioI (C7) E 3 .j 0 ; 

2.5- heptanediol (C7) (Me-E^; 2,5-heptanediol (C7) PO i; 2,5-heptanediol (C7) n- 
BO3; 2,6-heptanediol (C7) E 3 . 10 ; 2,6-heptanediol (C7) (Me-Ej); 2,6-heptanediol 
(C7) POi; 2,6-heptanediol (C7) n-B0 3 ; 3,5-heptanedioi (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ei); 3,5-heptanediol (C7) POi; 3,5-heptanediol (C7) n-B0 3 ; 

6. 1,3-butanediol, 3-methyI-2-isopropyI- (C8) POj; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) POj; 1,3-butanedioi, 2,2-diethyl- (C8) E2.5; 2,4-hcxanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 _s; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 -s; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyI- (C8) E 2 . 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 _s; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 _s; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOj. 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BO]_ 
2 ; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOi_ 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BOi_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi_ 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi. 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BOi_ 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO!_ 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi_ 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BOi„ 2 ; 
1,3-propanedioI, 2-(l,2-dimethylpr pyl)- (C8) n-BOj; 1,3-butanediol, 2-ethyI-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOj; 1,4- 
butanediol, 3-methyI-2-isopropyl- (C8) n-BOi; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOi; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOj, 1,3-pentanediol, 2,4,4- 
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trimethyl- (C8) n-BO], 1,3-pentancdiol, 3,4,4-trimethyl- (C8) n-BOj; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOj; 1,4-pcntanediol, 2,2,4-trimethyl- (C8) n- 
BOj; 1,4-pcntanediol, 2,3,3-trimethyl- (C8) n-BOj; 1,4-pcntanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BOi; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BO], 2,4-hexanediol, 4-ethyl- (C8) n-BOi; 2,4-hcptanediol, 2- 
methyl- (C8) n-BOj; 2,4-heptanedioI, 3-methyl- (C8) n-BO], 2,4-heptanediol, 4- 
methyl- (C8) n-BOj; 2,4-heptanediol, 5-methyl- (C8) n-BOj; 2,4-heptanediol, 6- 
methyl- (C8) n-BOj; 2.5-heptanediol, 2-methyl- (C8) n-BOj; 2,5-heptanedioI, 3- 
methyl- (C8) n-BOj; 2,5-heptanediol, 4-methyl- (C8) n-BOj; 2,5-hcptanediol, 5- 
methyl- (C8) n-BOj; 2,5-heptanediol, 6-methyl- (C8) n-BOj, 2,6-heptanediol, 2- 
methyl- (C8) n-BOi, 2,6-heptanediol, 3-methyl- (C8) n-BOj; 2,6-heptanediol, 4- 
methyl- (C8) n-BOj; 3.5-heptanedioI, 2-methyl- (C8) n-BOi; 1,3-propanedioi, 2- 
(1,2-dimethylpropyl)- (C8) E^; 1,3-butanediol. 2-ethyl-2,3-dimethyl- (C8) E^; 

1.3- butanediol. 2-methyl-2-isopropyl- (C8) Ej_ 3 ; 1 ,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E^, 1,3-pentanediol, 2,2,3-trimethyl- (C8) E^; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) Ej. 3 ; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E^; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E1.3; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E]_ 3 ; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
E l-3i 1,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) E]^; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 2,4-hexanediol, 4-ethyl- (C8) 
E1.3; 2,4-heptanediol, 2-methyl- (C8) E U3 ; 2,4-heptanediol. 3-methyl- (C8) E^; 
2,4-heptanediol, 4-methyl- (C8) E^; 2,4-heptanediol, 5-methyl- (C8) E\.y, 2,4- 
heptanediol, 6-methyl- (C8) E1.3; 2,5-heptanediol, 2-methyl- (C8) E^, 2,5- 
heptanediol, 3-methyl- (C8) E^; 2,5-heptanediol, 4-methyl- (C8) E^i 2,5- 
heptanediol, 5-methyl- (C8) E^; 2,5-heptanediol, 6-methyl- (C8) E^; 2,6- 
heptanediol, 2-methyl- (C8) E^; 2,6-heptanediol, 3-methyl- (C8) E1.3; 2,6- 
heptanediol, 4-methyl- (C8) E1.3; and/or 3,5-heptanediol, 2-methyl- (C8) E^; 

7. mixtures thereof; and 
Vm. aromatic diols including: 1 -phenyl- 1,2-ethanediol; l-phenyl-l,2-propanediol; 
2-phenyH,2-propanediol; 3-phenyl-l,2-propanediol; l-(3-methylphenyl)-l,3- 
propanediol; H4-methylphenyI)-l,3-propanediol; 2-methyl- 1 -phenyl- 1,3- 
propanediol; 1 -phenyl- 1,3-butanediol; 3-phenyl-l,3-butanediol; l-phenyl-1,4- 
butanediol; 2-phenyl-l,4-butanediol; and/or l-phenyl-2,3-butanediol; and mixtures 
thereof, and 

IX. mixtures thereof, 

with the exception of the following specific compounds: 
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3,7-Octadiene-2,5-dioI t 2,7-dimethyl-; 4,6-Octadiene-l,2-diol, 3,5-dimethyl-, 4,6- 
Octadiene-l,2-diol, 3,5-dimethyl-; 4,6-Octadiene-l,2-diol, 3,5-dimethyl-; 4,6- 
Octadiene-l,2-diol, 3,5-dimethyl-; 4,6-Octadiene-l,2-diol, 3,5-dimethyl-; 1-Hexene- 

3.4- diol, 5,5-dimethyl-; 6-Heptene-l,4-diol, 4-methyl-; 4-Octene-3,6-diol; 4-Octene- 

3.6- dicl; 3-Octene-l,2-diol; 3-Nonene-2,5-diol; 7-Nonene-4,5-diol; 7-Nonene-4,5- 
diol; 6-Nonene-2,3-diol; 6-Heptene-2,4-diol, 5-methyl-; 6-Octene-l,2-diol, 7-methyl- 
3-methylene-; 2,7-Octadiene-l,6-diol, 2,6-dimethyl-; 1,3 -Propanediol, 2-(2- 
methylenepentyl)-; 3-Heptene-2,6-dioI, 2,6-dimethyl-; 3-Heptene-2,6-diol, 2,6- 
dimethyl-; 5-Hexene-2,4-dioI, 3,5-dimethyl-; 4-Hexene-l,2-diol, 2,5-dimethyl-; 4- 
Hexene~l,2-dioI, 2,5-dimethyl-; 7-Octene-l,6-diol; 2-Hexene-l,4-diol, 2,5-dimethyl-; 

2- Hexene-l,4-diol, 2,5-dimethyl-; 1,4-Hexanediol, 5-methyl-2-methylene-; 4-Octene- 

2.3- diol; Nonene-l,4-diol; 6-Heptene-l,4-diol, 4-methyl-; 6-Octene-3,5-diol, 4- 
methyi-; 2,6-Octadiene-l,8-diol, 2,6-dimethyl- ; (8-Hydroxygeraniol); 1-Heptene- 

3.5- diol, 2,4-dimethyl- 2,4-Hexanediol, 5-methyl-3-methylene-; 2,4-Hexanediol, 5- 
methyl-3-methylene-; 5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyl-; 5-Hexene-2,4-diol, 

3- ethenyl-2,5-dimethyl-; 6-Heptene-2,4-diol, 5-methyl-; 4,9-Decadiene-l,8-diol; 5- 
Hexene-l,3-diol, 2,4-dimethyl-; 7-Octene-l,3-diol, 2-methyl-; 5-Heptene-3-d-l,2- 
diol, 2,6-dimethyl-; 5-Heptene-3-d-l,2-diol, 2,6-dimethyl-; 4-Nonene-2,8-diol; 4- 
Nonene-2,8-diol; 5-Hexene-2,3-diol, 2,3 -dimethyl-; 2-Butene-l,4-diol, 2-butyl-; 2,4- 
Hexadiene-l,6-diol, 3-(l,l-dimethylethyl)-; 6-Octene-l,4-diol, 7-methyl-; 6-Heptene- 

1.4- diol, 5,6-dimethyl-; 6-Heptene-l,4-diol, 5,6-dimethyl-, 7-Octene-2 t 5-diol, 7- 
methyl-; 7-Octene-2,5-diol, 7-methyl-; 4-Hexene-l,3-diol, 2,4-dimethyl-; 4-Octene- 

2.7- diol; 4-Octene-2,7-diol; 3-Heptene-l,2-diol, 5-methyl-; 3-Heptene-l,2-diol, 5- 
methyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 8-Nonene-l,7-diol; 2,6-Octadiene- 
1,4-diol, 3,7-dimethyl- (Isorosiridol); 5-Hexene-l,4-diol, 2,4-dimethyl-; 1-Heptene- 
3,4-diol, 6-methyl-; 3-Heptene-l,5-diol, 4,6-dimethyl-; 3-Octene-l,5-diol, 4-methyl-; 
3,9-Decadiene-l,2-diol; 7-Octene-2,3-diol, 2-methyl-; 7-Octene-2,3-diol, 2-methyl-; 
6-Nonene-2,3-diol; 2,5-Hexanediol, 3-methyl-4-methylene-; 6-Heptene-l,4-diol, 2- 
methyl-; 6-Octene-l,5-diol; l-Octene-3,4-diol; 7-Octene-l,6-diol, 5-methyl-; 7- 
Octene-l,6-diol, 5-methyl-; 1,3-Butanediol, 2-methyl-2-( 1 -methylethenyl)-; 1,3- 
Pentanediol, 2-ethenyl-4,4-dimethyl-; 3,5-Octanediol, 4-methylene-; 3,5-OctanedioI, 

4- methylene-; 6-Heptene-2,3-diol, 2-methyl-; 6-Heptene-2,3-diol, 2,6-dimethyl-; 6- 
Heptene-2,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 1,3-Butanediol, 2-methyl- 
2-(l-methyl-2-propenyI)-; 5-Heptene-l,2-diol, 2,6-dimethyl-; l-Nonene-3,4-diol; 5- 
Heptene-l,2-diol, 3 -methyl-; 3,7-Octadiene-2,6-dioI, 2,6-dimethyl-; 6-Heptene-l,3- 
diol, 2,2-dimethyl-;4-Noneiie-l,3-diol; 1,4-Pentanediol, 3-methyl-2-(2-propenyl)-, 1- 
Nonene-3,4-diol; 8-Nonene-l,2-diol; 3-Octene-l,2-diol; l,9-Decadiene-4,6-diol; 1,9- 
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Decadien*4,6-diol; 5-Hexene-l,3-diol, 2,2-dimethyl-; 1,3-Propanediol 2-(l- 
pentenyl)-; 1,3-Propanediol, 2-(3-methyI-I-butenyl)-; 1,3-Propanediol, 2-(3-methyl- 
l-butenyl)-; 8-Nonene-l,3-dioI; 2,4-Octadiene-1.8-diol, 2,7-dimethyl-; 5-Heptcne- 

1.2- diol, 6-methyl-; 3,9-Decadiene-l,2-dioI; 3-Nonene-l,2-diol; 6-Nonene-l 2-diol 

4- Hexene-l f 3-diol, 2,4-dimethyI-; 2,4-Octadiene-l,7-diol, 3,7-dimethyl-; 4-Hexene- 

2.3- diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyI-; 4-Hexene-2,3-diol 3 4- 
dunethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hcxene-2,3-diol, 3,4-dirnethyl-- 5- 
Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 1,3-Butanediol, 2- 
«nethyl-2-(2-propenyl)-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-l,5-diol 6- 
methyl-; 6-Heptene-2,S-diol, 4,6-dimethy!-, 1,5-Pentanediol, 2-(2-propenyl)-' 5- 
Hexcne-2,3^01, 3,5-dimethyl-; 5-Hexene-2,3-diol, 3,5-dimethyl-; Nonenediol 
Octenediol; 5-Hcxcne-l,3-dioI, 3,5-dimethyl-; 4-Nonene-l,8-diol; 4-Nonene-l 7- 
diol; 4-Nonene-l,6-diol; 6-Nonene-l,4-diol; 2-Nonene-l,4-diol; 8-Nonene-2 5-di'ol 

5- Heptene-l,2-diol, 2-ethenyl-6-methyl-; 4-Hexene-2,3-diol, 2,5-dimethyl- 5- 
Heptene-2,3-diol, 2,6-dirnethyl-; l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3 5- 
dK>l, 2,6-dimethyl-; 7-Octene-l,3-diol, 7-methyl-; 1,3-Propanediol, 2-methyl-2K3- 
methyl-S-buteny^; 5-Heptene-l,2-diol, 2,6-dimethyl-; 5,7-Octadiene-2,3-diol 2 6- 
dimethyl.; 5,7-Octadiene-2,3-diol, 2,6-dimethyl-; 5-Hexene-l, 2-diol, 2^ethyl- 2 4- 
Nonadiene-4-d-l,7-diol, 6-methyl-; 2,4-Nonadiene-l,6,7-d3-l,7-diol, 6-methyl- 2 4- 
Nonadiene-I,7-dioI, 6-methyl-; 7-Octene-2.3-d.ol. 2-methyi-6-rnethylene- ' 13- 
Butanediol, 3-me%l-2-(4-penten y lidene)-; 1,3-Butanediol, 3-methyl-2-(4- 
pentenylidene)-; 2-Hexene-l,4-diol, 5,5-dimethyl-; 2-Hexene-l,4-diol, 5,5-dimethyl- 
2-Nonene-l,4-diol; 2-Nonene-l,4-diol; 7-Octene-2,3-diol, 2-methyl-6-methylene- 5- 
Octene-l,3-diol; 7-Octene-l,3-diol, 2-methyl-; 4-Heptene-l,3-diol, 2-methyl- ' 4- 
Octene-2,3-d2-l,2-diol; 4-Octene-2,3-d2-l, 2-diol; 5-Heptene-l, 2-diol, 3-methyl-; 5- 
Octene-t,2-diol; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-; 5-Heptene-l,2-dioI, 2 6- 
dimethyl-; l,7-Octadiene^,5-diol, 4,5-dimethyl-; l,7-Octadiene-4,5-diol, 4,5- 
dimethyl-; S-Heptene-U-diol. 2-methyl-; 5-Heptene-I,3-diol, 2-methyl-; 3-Hexene- 
1,6-diol, 3,4-dimethyl-; 3-Hexene-l,6-diol, 3,4-dimethyl-; 2,6^0ctadiene-l-t-l,8-diol, 
2,6-dimethyl-; 2,6-Octadiene-l-t-l,8-diol, 2,6-dimethyl-; 2,6-Octadiene-l-d-l,8-diol, 
2,6-dimethyl-; 2,6-Octadiene-l-d-l-t-l,8-dioI, 2,6-dimethyl-; 2,6-Octadiene-l-d-l-t- 
1,8-diol, 2,6-dimethyl-; 2,6-Octadiene-l-d-l,8-diol, 2,6-dimethyl-; 2-Heptene-I,5- 
diol, 6-methyl-; 2-Heptene-l,5-diol, 6-methyl-; 8,9-Decadiene-3,5-diol; 8,9- 
Decadiene-3,5-diol; 4 ) 6-Nonadiene-l,3-diol, 8-methyl-; 3,5-Nonadiene-l,7-dioI, 8- 
methyl-; 5-Heptene-l,3-dk>l, 2,4-dimethyl-; 2-Nonene-l,9-diol; 2-Nonene-l,9-dioI; 
1,3-Butanediol, 2-ethyI-2-(2- P ropenyl)-; 3-Heptene-l,5-diol, 6-methyl-; 1,3- 
Pentanediol, 2-cthenyi-4-methyI-; 1,3-Pentanediol, 2-ethenyl-4-methyI-; 5-Hexene- 
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2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3-diol, 2,3,4-trimethyl-; 4-Pentene-l,2-diol 
2,3,3-trimethyl-; 1 ,3-Propanediol, 2-(2-methyl-2-propenyl)-2-(2-propenyl)s 1,3- 
Propanediol, 2-(2-butenyl)-2-(2-propenyl)-; 5-Hexene-l,2-diol, 2-cthyl-; 1,4- 
Butanediol, 2-(4-methyl-3-pentenylidene)- ((3-Acaridiol); 6-Heptene-l,3-diol, 2- 
methyl-; 2,6-Octadiene-l,8-diol-2-13C, 2,6-dimethyl-; l-Hexene-3,4-diol, 5,5- 
dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-; l-Nonene-3,4-diol; 8-Nonene-2,4-diol; 
8-Nonene-2,4-diol; 7-Octene-l,2-dioI, 2-methyl-; l-Nonene-3,5-diol; 2,7-Octadiene- 

1.6- diol, 2,6-dimethyl-; 7-Octene-l,2-diol; 7-Octene-l,2-diol; 2,5-Octadiene-l,7- 
diol, 3,7-dimethyl-; 1,3-Propanediol, 2-(2,2-dimethylpropylidene)-; 6-Octene-l,2- 
diol, 7-methyl-3 -methylene- , 2,8-Decadiene-l,10-diol; 6-Octene-l,5-diol, 7-methyl-, 
1,3-Butanediol, 2-(l-ethyl-l-propenyl)-; 4-Hexene-l,2-dioi, 4-ethyI-3 -methyl-; 8- 
Nonene-l,3-diol; 1,4-Butanediol, 2-(3-methyl-2-butenyl)-3-methylene-; 2,6- 
Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-; 8- 
Nonene-2,4-diol; 2,6-Heptanediol, 4-methylene-; 3-Hexene-3,4-diol, 2,5-dimethyl-; 
4-Octene-4,5-diol; 5-Hexene-l,2-diol, 2,3-dimcthyI-; 3-Hexene-l,6-diol, 2-ethenyl- 
2,5-dimethyl-; 3-Hexene-l,5-diol, 2,4-dimethyl-; 3-Hexene-l,5-diol, 2,4-dimethyl-; 

3.7- Octadiene-2,6-dioI, 2,6-dimethyl-; 3,6-Octadiene-l,2-diol, 3,7-dimethyl-, 7- 
Octene-2,3-diol, 6-methyI-; 7-Octene-2,3-dioI, 6-methyl-; 7-Octene-2,3-diol, 6- 
methyl-, 2,5-Octadiene-l,7-diol, 3,7-dimethyl-; 6-Octene-l,3-diol, 7-methyl-; 
Decadienediol; 6-Hcptene-l y 2-diol, 2, 3 -dimethyl-; 4-Hexene-l,3-dioI, 3,5-dimethyl-; 

4- Pentene-l,3-diol, 2-(l,l-dimethylethyl)-; 4-Pentene-l,3-diol, 2-(l,l-dimethyIethyI)- 
; l-Hcptcne-3,5-diol, 6,6-dimethyU; l-Heptene-3,5-diol, 6,6-dimethyl-; 1,3- 
Hexanediol, 5-methyl-4-methylenc-; 4-Octene-l,2-diol; 2,3-Heptanediol, 3-ethenyl-, 

2.3- Heptanediol, 3-ethcnyl-; 5-Hexene-l,3-diol, 2,4-dimcthyl-; 5-Hexene-l,3-diol, 

2.4- dimethyl-; 5-Hexene-l,3-diol, 2,4-dimethyl-; 2,6-Octadiene-l-t-l,8-diol, 3,7- 
dimethyl-; 8-Nonene-2,4-diol, 8-Nonene-2,4-dioI; 1,3-Octanediol, 2-methyIene-; 8- 
Nonene-l,3-diol; 5-Heptene-l,4-diol, 3,6-dimethyl-; 5-Heptene-l,4-diol, 2,6- 
dimethyl-; 4-Octene-2,3-diol; 4-Octene-2,3-diol; 5,7-Octadiene-l,4-diol, 2,7- 
dimethyl-; 7-Octene-l,3-diol, 7-methyl-; 2-Heptene-l,5-diol, 5-ethyl-, 2-Heptene- 

1.5- dioI, 5-ethyl-, 1,3-Pentanediol, 2-ethenyl-3-ethyl-; 5-Heptene-2,4-diol, 2,3- 
dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyl-; 8-Nonene-3,4-diol; 8-Nonene-3,4-diol, 

5- Hexene-l,3-diol, 4,5-dimethyI-; 5-Hexene-l,3-diol, 4,5-dimethyl-; 4,6-Octadiene- 
2,3-diol, 3,7-dimethyl-; 1,3-Butanediol, 2,2-diaUyl-; l,9-Decadiene-3,8-diol; 2- 
Heptene-l,4-dioi, 5,6-dimethyl-; 2-Heptene-l,4-diol, 5-methyl-; 2-Heptene-l,4-diol, 

5.6- dimethyl-; 2-Heptene-l,4-di 1, 5-methyl-; 2,8-Decadiene-5,6-diol; 2,7- 
Octadiene-l,6-di 1, 2,6-dimethyl- (8-Hydroxyiinalool); 6-Heptene-l,2-diol, 2-methyl- 
; 5-Hexene-l,3-diol 2,3-dimethyl-; 2,6-Octadiene-l,8-dioI, 6-methyl-2-(methyl- 
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13C)-, 1,3-Propanediol, 2-(5-hexenyl)-; 8-Nonene-3,4-diol; 5-Hexene-l,3-diol, 3- 
ethyl-; 7-Octene-3,4-diol; 6-Heptene-l,2-diol, 2-methyl-; 6-Heptene-2,4-diol r 4-(2- 
propenyl)-; 2,6-Octadiene-l,4-diol, 3,7-dimethyI- (Rosiridol); 8-Nonene-3,4-diol; 6- 
Heptene-2,3-diol, 6-methyl-; 6-Heptene-2,3-diol, 2,6-dimethyI-, 4-Hexene-2,3-diol, 
2,5-dimethyl-; 4,6-Octadiene-2,3-diol, 2,6-dimethyl-, 7-Octene-2,3-diol, 2-methyl-6- 
methylene-; 7-Octene-2,3-diol, 6-methyl-; 4,6-Octadiene-2,3-diol, 2,6-dimethyl-, 1,4- 
Heptanediol, 6-methyl - 5 -methylene- ; 2-Butene-l,4-diol, 2-(4-methyl-3-pentenyl)- (a- 
Acaridiol); 4-Octene-l,2-diol; 4-Octene-l,2-diol, 7-Octene-2,4-diol, 6-Heptene-2,4- 
diol, 3 -methyl-, 6-Heptene-2,4-dioI, 3 -methyl-, 3-Heptene-2,5-dioI, 2,4-dimethyI-; 
1,3-Butanediol, 2-(3-methyl-2-butenyl)-; 7-Octene-3,5-diol, 2-methyl-, 7-Octene- 
3,5-dtol, 2-methyl-, 6-Heptene-2,4-dioI, 5,5-dimethyl-; 6-Heptene-2,4-diol, 5,5- 
dimethyl-, 1,3-Propanediol, 2-methyl-2-(2-methylallyI)-, 2-Heptene-l ,6-diol, 6- 
methyl-, 1,3-Butanediol 2-allyU3-methyl-, 2-Nonene-M-diol; 5-Hexene-2,3-diol, 4- 
ethenyl-2,5-dimethyl-, 5-Hexene-2,3-diol t 4-ethenyl-2,5-dimethyI- 2-Nonene- 1 ,4- 
diol, 5-Heptene-l,3-diol, 3,6-dimethyl-; 1,5-Hexanediol, 2-(l-methylethenyl)-; and 
1,3-Propanediol, 2-(l-pcntenyl>-; and 

D. mixtures of the above compounds; and 

E. mixtures of 8-carbon-diol isomers primarily consisting of: 2,2,4-trimethyl-l,3- 
pentanediol; 2-ethyl-l,3-hexanediol, 2,2-dimethyI-l,3-hexanediol, 2-ethyl-4-methyl- 
1,3-pentanediol, 2-ethyl-3-methyI-l,3-pentanediol, 3,5-octanedioI; 2,2-dimethyl-2,4- 
hexanediol; 2-methyl-3,5-heptanediol; and/or 3-methyI-3,5-heptanediol, the level of 
any individual 1,3-diol being less than about 90% of any mixture. 

2. The material of Claim 1 that is a compound selected from the group 
consisting of: 

1,2-butanediol, 2,3,3-trimethyl-; 3,4-pentanediol, 2,3-dimethyl- f 2,3-hexanediol, 4- 
methyl-, 2,3-hexanediol, 5 -methyl-; 3,4-hexanedioi, 2-methyl-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,3-propanediol, 2-(l,l-dimethylpropyl)-, 1,3-propanediol, 2-(l,2- 
dimethyipropyl)-; 1,3-propanediol, 2-(2,2-dimethylpropyl)-; 1,3-butanedioI, 2-(l- 
methylpropyl)-; 1,3-butanediol, 2-ethyl-2,3-dimethyl- f 1,3-butanediol, 2-{2- 
methylpropyl)-; 1,3-butanediol, 2-methyI-2-isopropyl-; 1,3-butanediol, 3-methyl-2- 
isopropyl-; 1,3-butanediol, 3-methyl-2 -propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4- 
butanediol, 2-methyl-2-propyl-; 1,4-butanediol, 2-(l-methylpropyl)-; 1,4-butanediol, 
2-ethyi-2,3-dimethyI-; 1,4-butanediol, 2-ethyl-3, 3 -dimethyl-; 1,4-butanediol, 2-<2- 
methylpropyl)-; 1,4-pentanediol, 2,2,3 -trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 
1,5-pentanediol, 2,2,3-trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-; 1,3-pentanediol, 
2-ethyl-2-methyI-; 1,4-pentanediol, 2-ethyl-2-methyl-, 1,4-pentanediol, 2-ethyl-3- 
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mcthyl-; 1,4-pentanediol, 2-ethyl-4-methyl-; 1,4-pentanediol, 3-ethyl-2-methyl-; 1,4- 
pentaitediol, 3-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyl-2-methyl-; 1,5-pentanediol, 
2-ethyl-4-methyI-; 2,4-pentanediol, 3-ethyl-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 
1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl- t 



1 ,4-pentanediol, 3-isopropyl 


-; 2,4-pentanediol, 3-propyl-; 


1,3-hexanediol, 


2,3- 


dimethyl-; 


1,3 -hexanediol, 


2,5-dimethyl-; 


1,3 -hexanediol, 


3,4-dimethyl-; 


1,3- 


hexanediol, 


3,5-dimethyl-; 


1,3 -hexanediol, 


4,5-dimethyl-; 


1 ,4-hexanediol, 


2,2- 


dimethyl-; 


1,4-hexanediol, 


2,3-dimethyI-; 


1 ,4-hexanedioI, 


2,4-dimethyl-; 


1,4- 


hexanediol, 


3,3-dimethyl-; 


1,4-hexanediol, 


3,4-dimethyl-; 


1,4-hexanediol, 


3,5- 


dimethyl-; 


1,3 -hexanediol, 


4,4-dimethyl-; 


1 ,4-hexanediol, 


4,5-dimethyl-, 


1,5- 


hexanediol, 


2,2-dimethyl-, 


1,5-hexanediol, 


3,4-dimethyl-; 


1,5-hexanediol, 


3,5- 


dimethyl-; 


1,5 -hexanediol, 


4,5-dimethyl-; 


1 ,6-hexanediol, 


2,3-dimethyl-, 


1,6- 


hexanediol, 


2,4-dimethyl-; 


1,6-hexanediol, 


3,3-dimethyl-; 


2,4-hexanediol, 


4,5- 


dimethyl-; 


2,5-hexanediol, 


2,3-dimethyl-, 


2,5-hexanediol, 


2,4-dimethyl-; 


2,5- 



hexanediol, 3,3-dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 4-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,5-heptanediol, 3 -methyl-; 1,5- 
heptanediol, 4-methyl-; 1,6-heptanediol, 3-methyl-, 1,6-heptanediol, 5-methyl-; 2,4- 
heptanediol, 5-methyl-; 2,5-heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 2,6- 
octanediol, 2,4-hexanediol, 3,3,4-trimethyl-, 2,4-hexanediol, 3,5,5-trimethyl-, 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; 2,5-hexanediol, 3,3,5- 
trimethyl-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated, 1,2-propanediol, 3- 
(butyloxy)-, tetraethoxylated; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3- 
(3-pentyloxy)-, 1,2-propanediol, 3-(2-methyl-l-butyloxy>; 1,2-propanediol, 3-(iso- 
amyloxy)-; 1,2-propanediol, 3-(3-methyl-2-butyloxy)-; 1,2-propanediol, 3- 
(cyclohexyloxy)-; 1,2-propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2- 
(pentyloxy)-; 1,3-propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy>-; 
1,3-propanediol, 2-(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3- 
propanediol, 2-(3-methyl-2-butyloxy>-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3- 
propanediol, 2-(l-cyclohex-l-enyloxy>; 1,2-propanediol, 3-(butyloxy)-, 
pentacthoxylated; 1,2-propanediol, 3-(butyloxy)-, hcxaethoxylated; 1,2-propanediol, 
3-(butyloxy)-, heptaethoxyiated, 1,2-propanediol, 3-(butyl xy>-, octaethoxylated; 
1,2-propanediol, 3-(butyioxyK nonaethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
monopropoxyiated; 1,2-propanediol, 3-(butyIoxy>, dibutyleneoxylated; and 1,2- 
propanedi I, 3-{butyloxy)-, tributyleneoxylated 
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3. The material of Claim I that is an ether solvent selected from the group 
consisting of: 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3-(3-pentyloxy)-; 
1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2- 
propanediol, 3-(3-methyI-2-butyloxy)-; 1,2-propanediol, 3-(cyclohexyloxy)-;' \,2- 
propanediol, 3-O^clohex-l-enyloxy)-; 1,3-propanediol, 2-(pentyloxy>; 1,3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-; U-propanedioU- 
(2-methyH-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3-propanediol 2-<3- 
methyl-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyIoxy)-; 1,3-propanediol,' 2-(l- 
cyclohex-l-enyloxy)-; 1,2-propanediol, 3-(butvloxy)-, triethoxylated; 12- 
propanediol, 3-{butyloxy>, tetraethoxylated; 1,2-propanediol, 3-flmtyloxy)- 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy)., hexaethoxylated; 1,2-propanediol' 
3-(butyloxy>, heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 
1,2-propanediol, 3-(b U tyloxy)-, nonaethoxylated; 1,2-propanediol. 3-(butyloxy)-' 
monopropoxylated; 1,2-propanediol, 3-(butyloxy>, dibutyleneoxylated; and 1,2- 
propanediol, 3-(butyloxy>, tributyleneoxylated; bis(2-hydroxybutyl)ether; and bis(2- 
hydroxycyclopentyl)ether. 

4. The material of Claim 1 that is a compound which is a homolog, or analog, of 
the following compounds in which each homolog, or analog, contains at least one 
additional CH 2 group and the total number of hydrogen atoms is kept the same by 
inserting one double bond for each additional CH 2 group: 

1- n-propanol; 

H. 2-butanol and/or 2-methyl-2-propanoI; 

HI. 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 2,3-dimethyl-; 1,2-butanediol, 
3,3-dimethyl-, 2,3-pentanediol, 2-methyl-; 2,3-pentanediol, 3-methyl-; 2,3- 
pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 1,2-butanediol, 2-ethyl-; 1,2- 
pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2-pentanediol, 4-methyl-; 
and/or 1,2-hexanediol; 

IV. 1,3-propanediol, 2-butyl- ; 1,3-propanediol, 2,2-diethyl-; 1,3-propanediol, 2- 
(1-methylpropyl)-; 1,3-propanediol, 2-(2-methylpropyl>; 1,3-propanediol, 2-methyl- 

2- propyl-; 1,2-butanediol, 2,3,3-trimethyl-; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4- 
butanediol, 2-ethyl-3-methyl-; 1,4-butanediol, 2-propyl-; 1,4-butanediol, 2-isopropyl- 
; 1,5-pentanediol, 2,2-dimethyl-; 1,5-pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4- 
dimethyl-; 1,5-pentanediol, 3,3-dimethyl-; 2,3-pentanediol, 2,3-dimethyls 2,3- 
pentanediol, 2,4-dimethyI-; 2,3-pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4- 
dimethyl-; 3,4-pentanedi 1, 2,3-dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanedioI, 
2-methyl-; 1,6-hexanediol, 3-methyl-; 2,3-hexanediol, 2-methyl-; 2,3-hexanediol, 3- 
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methyl-; 2,3-hexanediol, 4-methyl-; 2,3-hexanedioI, 5-methyl-; 3,4-hexanediol 2 
methyl-; 3,4-hexanediol, 3-methyl-; 1,3-heptanediol; 1,4-; heptanediol; 15 
heptanediol; and 1,6-heptanediol; 

V. 1,3-propanediol, 2-(2-methylbutyI)-; 1,3-propanediol, 2-(l, 1-dimethylpropyl)- 
1,3-propanediol, 2-(l,2-dirnethylpropyl)-; 1,3-propanediol, 2-(l-ethylpropyl> 1 3- 
propanediol, 2-d-methyIbutyl)-; 1,3-propanediol, 2-(2,2-dimeth y Ipropyl)- ' 13- 
propaned,ol, 2-(3-methylbutyl)-; 1,3-propanediol, 2-butyl-2-methyl- ' 13- 
propanediol, 2-ethyl-2-isopropyl-, 1,3-propanediol, 2-ethyl-2-propyl- 13- 
propanediol, 2-methyl-2-(l- m ethylpropyI)-; 1,3-propanediol, 2-methyl-2-(2- 
™thyIpro Py l)-; 1,3-propanediol, 2-tertiary-butyl-2- m ethyl-; 1,3-butanediol 2 2- 
diethyl-; 1,3-butanediol, 2-(l-methylpropyl)-; 1,3-butanediol, 2-butyI- ' 13- 
butanediol, 2-ethyl-2,3-dimethyl- ; 1,3-butanediol, 2-0,1-dimethylethyl)-' 13- 
butaned,ol, 2-(2-methylp r opyl)-; 4,3-butanediol, 2-methyI-2-i S opropyl- • l' 3 - 
butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl- 13- 
butanediol, 3-methyl-2-prop y I-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol 2- 
methyl-2-propyl-; 1,4-butanediol, 2-(l-methyIpropyl>; 1,4-butanediol, 2-ethyl-2,3- 
*methyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(l 1- 
dunethylethylK 1,4-butanediol, 2-(2-methylpropyIK 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl- 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol' 
2,4,4-tnmethyl-; 1,3-pentanediol, 3,4,4-trunethyl-; 1,4-pentanediol, 2,2,3-trimethyl- 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyI-; 1,4-pentanediol 
3,3,4-tnmethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl- 

1.5- pentanedioI, 2,3,3-trimethyI-; 1,5-pentanediol, 2,3,4-trimethyl-; 2,4-pentanediol,' 
2,3,3-tnmethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 2-ethyl-2-methyl- 
; 1,3-pentanediol, 2-ethyl-3-methyI-; 1,3-pentanediol, 2-ethyl-4-methyl-; 13- 
pentanediol. 3-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-2-methyl-; 1,4-pentanediol, 

2- ethyl-3-meth y l-; 1,4-pentanediol, 2-ethyM-methyl-; 1,4-pentanediol, 3-ethyl-2- 
methyl-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyl-2-meth y l-; 1,5- 
pentanediol, 2-ethyl-3-methyl-; 1,5-pentanediol, 2-ethyl-4-methyl-; 1,5-pentanediol, 

3- ethyl-3- m ethyl-; 2,4-pentanediol, 3-ethyI-2-methyl-; 1,3-pentanediol, 2-isopropyl-,' 

1.3- pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl-; 

1.4- pentanediol, 3-isopropyl-; 1,5-pentanediol, 2-isopropyl-; 2,4-pentanediol, 3- 
propyl-; 1,3-hexanediol, 2,2-dimethyl-; 1,3-hexanedi I. 2,3-dimethyl-; 1,3- 
hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4- 
dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3-dimethyl-; 1,4-hexanediol, 2,4- 



WO 97/03169 



- 210 - 

dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4-hexanediol, 3,3-dimethyl-; 1,4- 
hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,4- 
dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5- 
hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4- 
dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5- 
hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5- 
dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6-hexanediol, 2,3-dimethyl-; 1*6- 
hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5-dimethyl-; 1,6-hexanediol, 3,3- 
dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4-hexanediol, 2,3-dimethyl-; 2,4- 
hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5-dimethyl-; 2,4-hexanediol, 3,3- 
dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4-hexanediol, 3,5-dimethyl-; 2,4- 
hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5-dimethyl-; 2,5-hexanediol, 2,3- 
dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5-hexanediol, 2,5-dimethyl-; 2,5- 
hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4-dimethyl-; 2,6-hexanediol, 3,3- 
dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4-hexanediol, 2-ethyl- 
; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyI-; 2,4- 
hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3-heptanediol, 2-methyI-; 1,3- 
heptanediol, 3-methyI-; 1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyi-; 1,4-heptanediol, 2-methyl-; 1,4-heptanediol, 3-methyl-; 1,4- 
heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-,' 1,5- 
heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1,5- 
heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6-heptanediol, 2-methyl-; 1,6- 
heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-; 1,6- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4-heptanediol, 3-methyl-; 2,4- 
heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-; 2,5- 
heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5-heptanediol, 4-methyl-; 2,5- 
heptanedioJ, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-; 2,6- 
heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4-heptanediol, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5-heptanedioI, 4-methyl-; 2,4- 
octanediol; 2,5-octanediol; 2,6-octanediol; 2,7-octanediol; 3,5-octanediol; and/or 
3,6-octanediol; 

VI. 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4-pentanediol, 3-tertiarybutyl-; 2,4- 
hexanediol, 2,5,5-trimethyl-; 2,4-hexanedi 1, 3,3,4-trimethyl-; 2,4-hexanediol, 3,3,5- 
trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4-hexanediol, 4,5,5-trimethyl-; 2,5- 
hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 3,3,5-trimethyl-; 
Vm. Alkoxylated derivatives of C3_g diols including: 
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1. 1,2-propanedioI (C3) 2(Me-E!^); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E4_io); 1,2-propanediol, 2-methyI- (C4) 2(Me- 
Ei); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOj, 
1,3-propanediol (C3) 2(Me-E6_g); 1,3-propanediol (C3) PO$^, 1,3-propanediol, 
2,2-diethyl- (C7) E\.r, 1,3-propanediol, 2,2-diethyl- (C7) POi; 1,3-propanediol, 

2.2- diethyl- (C7) n-BOi.2; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me Ei_2>; 1,3- 
propanediol, 2,2-dimethyl- (C5) P0 3 _4; 1,3-propanediol, 2-<l-mcthylpropyl)- (C7) 
E!_7; 1,3-propanediol, 2-(l-methylpropyI)- (C7) POi; 1,3-propanediol, 2-(l- 
methylpropyl)- (C7) n-BO^; 1,3-propanediol, 2-<2-methylpropyl)- (C7) E1.7; 1,3- 
propanediol, 2-(2-methyipropyl>- (C7) POj; 1,3-propanediol 2-(2-methylpropyl)- 
(C7) n-BOi. 2 ; 1,3-propanediol, 2-ethyl- (C5) (Me E^q); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei); 1,3-propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) (Me Ei.$); 1,3-propanediol, 2-ethyI-2-methyl- (C6) PO2; 1,3- 
propanediol, 2-ethyl-2-methyI- (C6) BOj; 1,3-propanediol, 2-isopropyl- (C6) (Me 
El-6)i 1,3-propanediol, 2-isopropyl- (C6) PO2; 1,3-propanediol, 2-isopropyl- (C6) 
BOj; 1,3-propanediol, 2-methyl- (C4) 2(Me E 2 _s); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) BO2; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) E2.9; 1,3-propanediol. 2-methyl-2-isopropyI- (C7) POj; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) n-BOi.3; 1,3-propanediol, 2-methyl-2- 
propyl- (C7) E1.7; 1,3-propanediol, 2-methyl-2-propyl- (C7) POi; 1,3-propanediol, 
2-methyl-2-propyl- (C7) n-BOj^i 1,3-propanediol, 2-propyl- (C6) (Me Ei_4); 1,3- 
propanediol, 2-propyl- (C6) PO2; 1,3-propanediol, 2-propyl- (C6) BOj; 

2. 1,2-butanediol (C4) (Me E 2 .s); 1,2-butanediol (C4) PO2.3; 1.2- 
butanediol (C4) BOj; 1,2-butanediol, 2,3-dimethyl- (C6) Ei_g; 1,2-butanediol, 2.3- 
dimethyl- (C6) n-BOj.2; 1,2-butanediol, 2-ethyl- (C6) E1.3; 1,2-butanediol, 2-ethyl- 
(C6) n-BOj; 1,2-butanediol, 2-methyl- (C5) (Me Ej.2), 1,2-butanediol, 2-methyl- 
(C5) POi; 1,2-butanediol, 3,3-dimethyl- (C6) Ei^; 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BOi_2; 1,2-butanediol, 3-methyl- (C5) (Me Ej_2); 1,2-butanediol, 3-methyl- 
(CS) POi; 1,3-butanediol (C4) 2(Me E 3 ^); 1,3-butanediol (C4) P0 5> 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2,2,3-trimethyl- (C7) (Me E1.3); 1,3-butanediol, 2,2,3- 
trimethyl- (C7) POi_ 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E3.8); 1,3- 
butanediol, 2,2-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E^g), 

1.3- butanediol, 2,3-dimethyl- (C6) PO3; 1,3-butanediol. 2-ethyl- (C6) (Me E]^); 
1,3-butanediol, 2-ethyl- (C6) PO2.3; 1,3-butanediol, 2-ethyl- (C6) BO], 1,3- 
butanediol, 2-ethyl-2-methyl- (C7) (Me Ej); 1,3-butanediol, 2-cthyI-2-methyl- (C7) 
POj, 1,3-butanediol, 2-ethyt-2-methyl- (C7) n-B02-4, 1,3-butanediol, 2-ethyl-3- 
methyi- (C7) (Me Ej); 1,3-butanediol, 2-ethyi-3-methyl- (C7) POj; 1,3-butanediol. 
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2-ethyl-3-methyl- (C7) 11-BO2-4; 1,3-butancdiol, 2-isopropyl- (C7) (Me E^; 1,3- 
butanediol, 2-isopropyl- (C7) POi; 1,3-butanediol, 2-isopropyl- (C7) n-B0 2 ^; 1,3- 
butanediol, 2-methyl- (C5) 2(Me E^); 1,3-butanediol, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E 2 _ 9 ; 1,3-butanediol, 2-propyl- (C7) PO i; 1,3-butanediol, 

2- propyl- (C7) n-BOi_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(Me E^); 1,3-butanediol, 

3- methyl- (C5) P0 4 ; 1,4-butanediol (C4) 2(Me E 2 _4); 1,4-butanediol (C4) PO4.5; 
l,4-butanediol(C4)B02; 1,4-butanediol, 2,2,3-trirnethyl- (C7) E 2 _ 9 ; 1,4-butanediol, 
2,2,3-trimethyl- (C7) PO i; 1,4-butanediol, 2,2,3-trimethyI- (C7) n-BOio; 1,4- 
butanediol, 2,2-dimethyl- (C6) (Me E|_g); 1,4-butanediol, 2,2-dimethyl- (C6) PO z ; 
1,4-butanediol, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (MeE^ 
6 ); 1,4-butanediol, 2,3-dimethyl- (C6) P0 2 ; 1,4-butanediol, 2,3-dimethyl- (C6) BO i; 
1,4-butanediol, 2-ethyl- (C6) (Me E M ); 1,4-butahedioI, 2-ethyl- (C6) P0 2 ; 1,4- 
butanediol, 2-ethyl- (C6) BO i; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E1.7; 1,4- 
butanediol, 2-ethyl-2-methyl- (C7) P0 i; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
BO!. 2 ; 1,4-butanediol, 2-ethyI-3-methyl- (C7) E1.7; 1,4-butanediol, 2-ethyI-3- 
methyl- (C7) PO i; 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-BO^; 1,4-butanediol, 
2-isopropyl- (C7) E^; 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-BOi_ 2 ; 1,4-butanediol, 2-methyl- (C5) (Me E^io); 1,4- 
butanediol, 2-methyl- (C5) 2(Me E]); 1,4-butanediol, 2-methyl- (CS) PO3; 1,4- 
butanediol, 2-methyl- (C5) BO L ; 1,4-butanediol, 2-propyl- (C7) E^s; 1,4- 
butanediol, 2-propyl- (C7) n-BO^; 1,4-butanediol, 3-ethyl-l -methyl- (C7) E 2 . 9 ; 
1,4-butanediol, 3-ethyl-l -methyl- (C7) POi; 1,4-butanediol, 3-ethyl-l-methyl- (C7) 
n-BO!^; 2,3-butanediol (C4) (Me E^q); 2,3-butanediol (C4) 2(Me Ej); 2,3- 
butanediol (C4)P0 3 _4; 2,3-butanediol (C4) BO i; 2,3-butanediol, 2,3-dimethyl- (C6) 
E 3 _ 9 ; 2,3-butanediol, 2,3-dimethyl- (C6) PO i; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO!. 3; 2,3-butanediol, 2-methyl- (C5) (Me E\. 5 ); 2,3-butanediol, 2-methyl- (C5) 
P0 2 ; 2,3-butanediol, 2-methyl- (C5) BOi; 

3. 1,2-pentanediol (C5) E 3 . 10 ; 1,2-pentanediol, (C5) POi; 1,2- 
pentanediol, (C5) n-B0 2 . 3 ; 1,2-pentanediol, 2-methyl (C6) Ei_ 3 ; 1,2-pentanediol, 2- 
methyl (C6) n-BOi; 1,2-pentanediol, 2-methyl (C6) BO i; 1,2-pentanediol, 3-methyl 
(C6) Ejo; 1,2-pentanediol, 3-methyl (C6) n-BO!; 1,2-pentanediol, 4-methyl (C6) 
E l-3i 1,2-pentanediol, 4-methyl (C6) n-BOj; 1,3-pentanediol (C5) 2(Me-E!_ 2 ); 1,3- 
pentanediol (C5) P0 3 ^; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-E[); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-BO^; 
1,3-pentanedi 1, 2,3-dimethyl- (C7) (Me-E^; 1,3-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,3-pentanediol, 2,3-dimethyl- (C7) n-B0 2 ^; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,3-pentanediol, 2,4-dimethyl- (C7) PO]; 1,3-pentanediol, 2,4- 
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dimethyl- (C7) 11.BO2-4; 1,3-pentanediol, 2-ethyl- (C7) E2.9; 1,3-pentanediol, 2- 
ethyl- (C7) POi; 1,3-pcntanediol, 2-ethyl- (C7) n-BOi.3; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-E 1 _ 6 ); 1,3-pentanediol, 2-methyl- (C6) PO2-3; U-pentanediol, 2- 
methyl- (C6) BO]; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-E]), 1,3-pentanediol, 
3,4-dimethyl- (C7) POj; 1,3-pentanediol, 3,4-dimethyl- (C7) n-B(>2-4; 1,3- 
pentanediol, 3-methyl- (C6) (Me-Ej^); 1,3-pentanediol, 3-methyl- (C6) PO2.3; 1,3- 
pentanediol, 3-meihyl- (C6) BOj; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ei); 1,3- 
pentanediol, 4,4-dimethyl- (C7) POi; 1,3-pentanediol, 4,4-dimethyl- (C7) n-B0 2 -4; 
1,3-pentanediol, 4-methyl- (C6) (Me-Ej^g); 1,3-pentanediol, 4-methyl- (C6) PO2.3; 

1.3- pentanediol, 4-methyl- (C6) BOi; 1,4-pentanediol, (C5) 2(Me-Ei.2>, 1,4- 
pentanediol (C5) PO3.4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-E]); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B(>2-4; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
PO!; 1,4-pentanediol, 2,3-dimethyl- (C7) n-BC>2-4; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POi; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-B02-4i 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4- 
pentanediol, 2-methyl- (C6) PO2-3; 1,4-pentanediol, 2-methyl- (C6) BOi; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,3-dimethyl- (C7) POj; 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B0 2 ^; 1,4-pentanediol, 3,4-dimethyl- (C7) 
(Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) POj; 1,4-pentanediol, 3,4-dimethyI- 
(C7) n-BC>2^; 1,4-pentanediol, 3-methyI- (C6) 2(Me-E]^), 1,4-pentanediol, 3- 
methyl- (C6) PO2-3; 1,4-pentanediol, 3-methyl- (C6) BOj; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-Ei_6), 1,4-pentanediol, 4-methyl- (C6) PO2-3; 1,4-pentanediol, 
4-methyl- (C6) BOj; 1,5-pentanediol, (C5) (Me-E^jo); 1,5-pentanediol (C5) 2(Me- 
Ei); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) E1.7, 1,5- 
pentanediol, 2,2-dimethyl- (C7) POj; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BOj.2; 

1.5- pentanediol, 2,3-dimethyl- (C7) E1.7; 1,5-pentanediol, 2,3-dimethyl- (C7) POj, 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOi.2; 1,5-pentanediol, 2,4-dimethyl- (C7) 
Ej_7; 1,5-pentanediol, 2,4-dimethyl- (C7) POj, 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BOi.2; 1,5-pentanediol, 2-ethyl- (C7) E1.5; 1,5-pentanediol 2-ethyl- (C7) n-BO]. 
2 ; 1,5-pentanediol, 2-methyl- (C6) (Me-E 1.4); 1,5-pentanediol, 2-methyl- (C6) PO2; 
1,5-pentanediol, 3,3-dimethyl- (C7) E1.7; 1,5-pentanediol, 3,3-dimethyl- (C7) POj; 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BOij; 1,5-pentanediol, 3-methyl- (C6) (Me- 
Ej^); 1,5-penunedi 1, 3-methyl- (C6) PO2; 2,3-pentanediol, (C5) (Me-E ^3); 2,3- 
pentanediol, (C5) PO2; 2,3-pentanedi 1, 2-methyl- (C6) E1.7; 2,3-pentanedi 1, 2- 
methyl- (C6) POj; 2,3-pentanedi 1, 2-methyl- (C6) n-BOj.2; 2,3-pentanediol, 3- 
methyl- (C6) E1.7; 2,3-pentanediol, 3-methyl- (C6) POj; 2,3-pentanediol, 3-methyl- 
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(C6) n-BOi.2; 2,3-pentanediol, 4-methyl- (C6) E1.7; 2,3-pentanediol, 4-methyl- 
(C6) POi; 2,3-pentanediol, 4-methyl- (C6) n-BO^; 2,4-pentanediol, (C5) 2(Me- 
E]_4); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-E^); 
2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me- 
Ej^4), 2,4-pentanediol, 2,4-dimethyl- (C7) PO2; 2,4-pentanediol, 2-methyl- (C7) 
(Me-E 5 .io); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- 
(C7) (Me-Ei_4), 2,4-pentanediol, 3,3-dimethyl- (C7) PO2; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E5_io); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4. 1,3-hexanediol (C6) (Me-E^); 1,3-hexanediol (C6) P0 2 ; 1,3- 
hexanediol (C6) BO^ 1,3-hexanediol, 2-methyl- (C7) E 2 _ 9 , 1,3-hexanediol, 2- 
methyl- (C7) POi; 1,3-hexanediol, 2-methyl- (C7) n-BOi.3; 1,3-hexanediol, 2- 
methyl- (C7) BO^ 1,3-hexanediol, 3-methyl- (C7) E 2 _ 9 , 1,3-hexanediol, 3-methyl- 
(C7) POi; 1,3-hexanediol, 3-methyl- (C7) n-BO[_ 3 ; 1,3-hexanediol, 4-methyl. (C7) 
E2-9; 1,3-hexanediol, 4-methyl- (C7) PO]; 1,3-hexanediol, 4-methyl- (C7) n-BOj.3; 
1,3-hexanediol, 5-methyl- (C7) E 2 .9; 1,3-hexanediol, 5-methyl- (C7) POi; 1,3- 
hexanediol, 5-methyl- (C7) n-BOi.3; 1,4-hexanedioI (C6) (Me-Ej.s); 1,4-hexanedioI 
(C6) PO2; 1,4-hexanediol (C6) BO]; 1,4-hexanediol, 2-methyl- (C7) E 2 _9; 1,4- 
hexanediol, 2-methyl- (C7) POi; 1,4-hexanediol, 2-methyl- (C7) n-BOi.3; 1,4- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 3-methyl- (C7) POj; 1,4- 
hexanediol, 3-methyl- (C7) n-BOi.3; 1,4-hexanediol, 4-methyl- (C7) E 2 _9; 1,4- 
hexanediol, 4-methyl- (C7) POj; 1,4-hexanediol, 4-methyl- (C7) n-BO^; 1,4- 
hexanediol, 5-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 5-methyl- (C7) POj; 1,4- 
hexanediol, 5-methyl- (C7) n-BOi.3; 1,5-hexanedioI (C6) (Me-Ei.5); 1,5-hexanediol 
(C6) P0 2 ; 1,5-hexanediol (C6) BO]; 1,5-hexanediol, 2-methyl- (CI) E 2 -9i 1,5- 
hexanediol, 2-methyl- (C7) POj; 1,5-hexanediol, 2-methyl- (C7) n-BOi.3; 1,5- 
hexanediol, 3-methyl- (C7) E 2 _9; 1,5-hexanediol, 3-methyl- (C7) POi, 1,5- 
hexanediol, 3-methyl- (C7) n-BOi.3; 1,5-hexanediol, 4-methyl- (C7) E 2 _ 9 ; 1,5- 
hexanediol, 4-methyl- (C7) POi; 1,5-hexanediol, 4-methyl- (C7) n-BOi.3; 1,5- 
hexanediol, 5-methyl- (C7) E 2 -9; 1,5-hexanediol, 5-methyl- (C7) POi; 1,5- 
hexanediol, 5-methyl- (C7) n-BOi.3; 1,6-hexanedioI (C6) (Me-Ei_ 2 )i 1,6-hexanediol 
(C6) POj.2; 1,6-hexanediol (C6) n-B04; 1,6-hexanediol, 2-methyl- (C7) E1.5; 1,6- 
hexanediol, 2-methyl- (C7) n-BOj_2; 1,6-hexanediol, 3-methyl- (C7) E1.5, 1,6- 
hexanediol, 3-methyl- (C7) n-BOi_ 2 ; 2,3-hexanediol (C6) E1.5; 2,3-hexanediol (C6) 
n-BOi; 2,3-hexanediol (C6) BOj; 2,4-hexanediol (C6) (Me-E 3 _g); 2,4-hexanedio! 
(C6) PO3; 2,4-hexanediol 2-methyl- (C7) (Me-E^); 2,4-hexanediol 2-methyl- (C7) 
POl^i 2,4-hexanediol, 3-methyl. (C7) (Me-Ei. 2 ), 2,4-hexanediol 3-methyl- (C7) 
^1-2; 2,4-hexanediol, 4-methyl- (C7) (Me-Ei^); 2,4-hexanediol 4-methyl- (C7) 
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PO!_ 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-Ej^); 2,4-hexanediol 5-methyI- (C7) 
PO!. 2 ; 2,5-hexanediol (C6) (Me-E 3 . 8 ); 2,5-hexanediol (C6) PO3; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ej^); 2,5-hexanediol 2-methyl- (C7) PO^; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ei_ 2 ); 2.5-hexanediol 3-methyI- (C7) PO^; 3,4-hexanediol (C6) 
EO!. 5 ; 3,4-hexanediol (C6) n-BO!; 3,4-hexanediol (C6) BOi; 

5. 1,3-heptanedioI (C7) E^; 1,3-heptanediol (C7) PO i; 1,3- 
heptanediol (C7) n-BO^; 1,4-heptanedioI (C7) £^7; 1,4-heptanediol (C7) PO i; 
1,4-heptanediol (C7) n-BOj.j; 1,5-heptanediol (C7) Ej. 7 ; 1,5-heptanediol (C7) 
PO i; 1,5-heptanediol (C7) n-BO^; 1,6-heptanedioI (C7) £^7; 1,6-heptanediol 
(C7) PO i; 1,6-heptanediol (C7) n-BO^; 1,7-heptanediol (C7) E^; 1,7- 
heptanediol (C7) n-BO i; 2,4-heptanediol (C7) E 3 . 10 ; 2,4-heptanediol (C7) (Me-Ej); 

2.4- heptanediol (C7) POj; 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanediol (C7) E 3 . 10 ; 

2.5- heptanediol (C7) (Me-Ej); 2,5-heptanediol (G7) PO i; 2,5-heptanediol (C7) n- 
B0 3 ; 2,6-heptanediol (C7) E 3 . 10 ; 2,6-heptanediol (C7) (Me-E]); 2,6-heptanediol 
(C7) PO i; 2,6-heptanediol (C7) n-B0 3 ; 3,5-heptanedioI (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ej); 3,5-heptanediol (C7) POi; 3,5-heptanediol (C7) n-BOj; 

6. 1,3-butanediol, 3-methyI-2-isopropyl- (C8) POi; 2,4-pentanediol, 
2,3,3-triroethyl- (C8) PO i; 1,3-butanediol, 2,2-diethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,3-dimethyI- (C8) E 2 . 5 ; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 _ 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 . 5 ; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BO^; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOj. 
2; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BO!.2; 2,4-hexanediol, 5,5-dimethyl-, n-BO^; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BO!_ 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOj. 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BOi_ 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BOx_ 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi. 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BO^; 
1,3-propanedioI, 2-<l,2-dimethylpropyl)- (C8) n-BO i; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BO]; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BOy, 1,3-pentanediol, 2,2,3-trimethyI- 
(C8) n-BO,; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BO]; 1,3-pentanediol, 2,4,4- 
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trimethyl- (C8) n-BOj; 1,3-pentanediol, 3,4,4-trimethyI- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BO i; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanedioI, 2,3,3-trimethyI- (C8) n-BOi; M-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOi; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BO i; 2,4-pentanedioi, 2,3,4- 
trimethyl- (C8) n-BO i; 2,4-hexanediol, 4-ethyI- (C8) n-BO i; 2,4-heptanediol, 2- 
methyl- (C8) n-BO^ 2,4-heptanediol, 3-methyl- (C8) n-BO!; 2,4-heptanediol, 4- 
methyl- (C8) n-BO i; 2,4-heptanediol, 5-methyl- (C8) n-BO i; 2,4-heptanediol, 6- 
methyl- (C8) n-BO i; 2,5-heptanediol, 2-methyI- (C8) n-BO i; 2,5-heptanediol, 3- 
methyl- (C8) n-BO i; 2,5-heptanediol, 4-methyI- (C8) n-BO i; 2,5-heptanediol, 5- 
methyl- (C8) n-BO i; 2,5-heptanediol, 6-methyl- (C8) n-BOi; 2.6-heptanediol, 2- 
methyl- (C8) n-BOj; 2,6-heptanediol, 3-methyl- (C8) n-BO i; 2,6-heptanediol, 4- 
methyl- (C8) n-BO i; 3,5-heptanediol, 2-methyl- (C8) n-BO i; 1,3-propanediol, 2- 
(l,2-dimethylpropyl> (C8) E^; 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) E1.3; 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E1.3; 1,4-butanedioI, 3-methyl-2- 
isopropyl- (C8) E^; 1,3-pentanediol, 2,2,3-trimethyl- (C8) E^; 1,3-pentanedioi, 
2,2,4-trimethyl- (C8) E^; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E^; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E^; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) Ei^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
^1-3' 1,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 1,4-pentanediol, 3,3,4-trimethyI- 
(C8) EL3; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 2,4-hexanediol, 4-ethyI- (C8) 
Ejo; 2,4-heptanediol, 2-methyl- (C8) E^; 2,4-heptanediol, 3-methyl- (C8) E^; 
2,4-heptanediol, 4-methyi- (C8) Ej.j; 2,4-heptanediol, 5-methyl- (C8) E^; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) E^; 2,5- 
heptanediol, 3-methyl- (C8) E^; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) E^; 2,5-heptanediol, 6-methyl- (C8) E1.3; 2,6- 
heptanediol, 2-methyl- (C8) E^; 2,6-heptanediol, 3-methyl- (C8) E^; 2,6- 
heptanediol, 4-methyl- (C8) E^; and/or 3,5-heptanediol, 2-methyl- (C8) E^; and 
DC. mixtures thereof; 

with the exception of the following specific compounds: 

3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 4,6-Octadiene-l,2-dioI, 3,5-dimethyl-; 4,6- 
Octadiene-l,2-diol, 3,5-dimethyl-; 4,6-Octadiene-l,2-diol, 3,5-dimethyl-; 4,6- 
Octadiene-l,2-diol, 3,5-dimethyl-; 4,6-Octadiene-l,2-dioI, 3,5-dimethyl-; 1-Hexene- 
3,4-diol, 5,5-dimethyl-; 6-Heptene-l,4-diol, 4-methyl-; 4-Octene-3,6-diol; 4-Octene- 
3,6-diol; 3-Octene-l,2-diol; 3-N nene-2,5-diol; 7-Nonene-4,5-diol; 7-N nene-4,5- 
diol; 6-Nonene-2,3-diol; 6-Heptene-2,4-diol, 5-methyl-; 6-Oct ne-l,2-diol, 7-methyl- 
3-methylene-; 2,7-Octadiene-l,6-di 1, 2,6-dimethyI-; 1,3-Propanediol, 2-(2- 
methylenepentyl)-; 3-Heptene-2,6-diol, 2,6-dimethyl-; 3-Heptene-2,6-diol, 2,6- 



WO 97/03169 




PCTYUS96/11556 



-217- 

dimethyl-; 5-Hexene-2,4-dioI, 3,5-dimethyl-; 4-Hexene-l,2-diol, 2,5-dimethyl-; 4- 
Hexene-l,2-diol, 2,5-dimethyl-; 7-Octene-l,6-diol; 2-Hexene-l,4-diol, 2,5-dimethyls 

2- Hexene-l,4-diol, 2,5-dimethyl-; 1,4-Hexanediol, 5-methyl-2 -methylene-; 4-Octene- 

2.3- diol; Nonene-l,4-diol; 6-Heptene-l,4-diol, 4-methyl-; 6-Octene-3,5-diol, 4- 
methyl-; 2,6-Octadiene-l,8-diol, 2,6-dimethyl- ; (8-Hydroxygeraniol); 1-Heptene- 
3,5-dioI, 2,4-dimethyI- 2,4-Hexanediol, 5 -methyl-3 -methylene-; 2,4-Hexanediol, 5- 
methyI-3-methylene-; 5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyI-; 5-Hexene-2,4-diol, 

3- ethenyl-2,5-dimethyl-; 6-Heptene-2,4-diol, 5-methyl-; 4,9-Decadiene-l,8-diol; 5- 
Hexene-l,3-diol, 2,4-dimethyl-; 7-Octene-l,3-diol, 2-methyl-; 5-Heptene-3-d-l,2- 
diol, 2,6-dimethyl-; 5-Heptene-3-d-l,2-diol, 2,6-dimethyl-; 4-Nonene-2,8-diol; 4- 
Nonene-2,8-diol; 5-Hexene-2,3-diol, 2,3-dimethyl-; 2-Butene-l,4-diol, 2-butyl-; 2,4- 
Hexadiene-l,6-diol, 3-(l,l-dimethyIethyl)-; 6-Octene-l,4-diol, 7-methyl-; 6-Heptene- 

1.4- diol, 5,6-dimethyl-; 6-Heptene-l,4-diol, 5,6-dimethyl-; 7-Octene-2,5-dio1, 7- 
methyl-; 7-Octene-2 f 5-diol, 7-methyl-; 4-Hexene-l,3-diol, 2,4-dimethyl-; 4-Octene- 
2,7-diol; 4-Octene-2,7-diol; 3-Heptene-l,2-diol, 5-methyl-; 3-Heptene-l,2-diol, 5- 
methyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 8-Nonene-l,7-diol, 2,6-Octadiene- 
1,4-diol, 3,7-dimethyl- (Isorosiridol); 5-Hexene-l t 4-dioI, 2,4-dimethyl-; 1-Heptene- 
3,4-diol, 6-methyl-, 3-Heptene-l,5-diol, 4,6-dimethyl-; 3-Octene-l,5-diol, 4-methyl-; 
3,9-Decadiene-l,2-diol; 7-Octene-2,3-diol, 2-methyl-; 7-Octene-2,3-diol, 2-methyl-; 
6-Nonene-2,3-diol; 2,5-Hexanediol, 3 -methyl-4-methylene-, 6-Heptene- 1,4-diol, 2- 
methyl-; 6-Octene-l,5-diol; 1 -Octene-3 , 4-diol ; 7-Octene- 1 ,6-diol, 5-methyl-; 7- 
Octene-l,6-diol, 5-methyl-; 1,3-Butanediol, 2-methyl-2-(l-methyIethenyI)-; 1,3- 
Pentanediol, 2-ethenyI-4,4-dimethyl-; 3,5-Octanediol, 4-methylene-; 3,5-Octanediol, 

4- methylene-; 6-Heptene-2,3-diol, 2-methyl-; 6-Heptene-2,3-diol, 2,6-dimethyl-; 6- 
Heptene-2,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 1,3-ButanedioI, 2-methyl- 
2-(l-methyl-2-propenyl)-; 5-Heptene-l,2-diol, 2,6-dimethyl-; l-Nonene-3,4-diol; 5- 
Heptene-l,2-diol, 3 -methyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 6-Heptene- 1,3- 
diol, 2,2-dimethyl-; 4-Nonene-l,3-diol; 1,4-Pentanediol, 3-methyl-2-(2-propenyI)-; 1- 
Nonene-3,4-diol; 8-Nonene-l,2-diol; 3-Octene-I,2-diol; l,9-Decadiene-4,6-diol; 1,9- 
Decadiene-4,6-diol; 5-Hexene-l,3-diol, 2,2-dimethyl-; 1 ^-Propanediol, 2-{l- 
pentenyl>; 1,3 -Propanediol, 2-(3-methyl-l-butenyI)-; 1,3-Propanediol, 2-(3 -methyl - 
1-butenyl)-; 8-Nonene-l,3-diol; 2,4-Octadiene~l,8-dioI, 2,7-dimethyI-; 5-Heptene- 

1.2- diol, 6-methyl-; 3,9-Decadiene-l,2-dioI; 3-Nonene-l,2-diol; 6-Nonene-l,2-diol; 
4-Hexene-l,3-diol, 2,4-dimethyl-; 2,4-Octadiene-l,7-diol, 3,7-dimethyl-; 4-Hexene- 

2.3- diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 4-Hexene-2,3-di 1, 3,4- 
dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexei*e-2,3-diol, 3,4-dimethyI-; 5- 
Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 1,3-Butanediol, 2- 
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methyl-2-(2-propenyl)-; 6-Heptene-2.5-diol, 4,6-dimethyI-; 6-Heptene-l,5-diol, 6- 
methyl-; 6-Heptene-2,5-diol, 4, 6-dimethyl-; 1,5-Pentanediol, 2-(2- P ro P enyl)- 5- 
Hexenc-2 3-d.ol, 3,5-dimethyl-; 5-Hexene-2,3-dioI, 3,5-dimethyl-; Nonenediol; 
0«ened,ol; 5-Hexene-l,3-diol, 3,5-dimethyl-; 4-Nonene-l,8-diol; 4-Nonene-l 7- 
d«ol; 4-Nonene-l,6-diol; 6-Nonene-l,4-diol; 2-N 0 „ene-l,4-diol; 8-Nonene-2,5-diol 
S-Heptene-i^ol, 2-ethenyl-o-methyl-; 4-Hexene-2,3-diol, 2,5-dimethyl-; 5- 
Heptcne.2 3-d.ol, 2,6-dimethyl.; l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5- 

n^J^T^J' 0016 " 6 - 1 ' 3 -* 01 - "»-P— * 2- m ethyl-2-<3- 

methyM-butenyl)-; 5-Heptene-l,2-diol, 2,6-dimethyl-; 5,7-Octadiene~2,3-diol, 2 6- 
dunethyl-; SJ-Octadiene-^-diol, 2,6-dimethyl-; 5-Hexene-l,2-dioI, 2-ethyl- 2 4- 
Nonad,ene^d-l, 7 -diol, 6-methyl-; 2,4-Nonadiene-l,6,7^3-l,7-diol, 6-methyl-' 24- 
Nonad.ene-lJ-diol, 6-methy.-; 7-Octene-2,3-diol, 2- m ethyl-6- m ethylene-; ' 1,3- 
Butanedu* 3-methyl-2-(4-pentenyIidene)-; 1,3-Butanediol, 3-methyl-2-(4- 
pemenylide„e>; 2-Hexene-l,4-diol, 5,5-dimethyl-; 2-Hexene-l,4-diol, 5,5-dimethyl- 
2^onene-M-diol; 2-Nonene-l,4-diol; 7-Octene-2,3-diol, 2-mcthyl.6-methy.ene-; 5-' 
Oaencl.3-d.ol; 7-Octene-1.3-dioi, 2-methyl-; 4-Hc P tcne-l,3-diol, 2-methyl-; 4- 
0«enc-2 3^2-,,2^ol; 4-Octene-2,3.d2-U-diol; 5-Heptene-l,2-diol, 3-methyl-; 5- 
Octene-l,2-d.ol; 3,7-OcUdie.Ksl,6-diol, 2,6-dimethyl-; 5-Heptene-l,2-diol, 2 6- 
dunethyl-; l,7-Octadiene-4,5-diol. 4,5-dimethyl-; I,7-Octadiene-4,5-diol 45- 
d^ethyl.; 5-Heptene-1.3-diol, 2-methyl-; 5-Heptene-l,3-diol, 2-methyl-; 3-Hexene- 
1,6-d.ol, 3,4-dimethyl-; 3-Hexene-l,6-dioI, 3,4-dimethyl- ; 2,6-Octadiene-l-t-I,8-diol 
2,6-dHncthyl-; 2,6-Octadiene-l-t-1.8-diol, 2,6-dimethyl-; 2,6-Octadiene-l-d-l,8-di 0 l' 
2,6-dunethyl-; 2,6-Oct^ene-l-d-l-M,8-dk»l, 2,6-dimethyl-; 2,6-Octadiene-l-d-l-t- 
1,8-d.ol, 2,6-dimethyl-; 2,6-Octadiene-l-d-l,8-diol, 2,6-dimethyl-; 2-Heptene-l 5- 
diol, 6-methyl-; 2-Heptene-l, 5-diol, 6-methyl-; 8,9-Decadiene-3,5-dioI 89- 
Dec«J.ene-3,5-dioI; 4,6-Nonadiene-l,3-diol, 8-methyl-; 3,5-Nonadiene-1.7-diol 8- 
methyl-; 5-Heptene-l,3-diol, dimethyl-; 2-Nonene-l,9-diol; 2-Nonene-l 9-dioI 
1,3-Butanediol, 2-ethyl-2-(2-propenyl)-; 3-Heptene-l,5-dioI, 6-methyl-' 13- 
Pentaned.oI, 2-ethenyl-4-methyl-; 1,3-PentanedioI, 2-ethenyW-methyt-; 5-Hexene- 
2,3-d.ol, 3,4-dimethyl-; 5-Hexene-2,3-diol, 2,3,4-trimethyl-; 4-Pentene-I,2-diol 
2,3,3-tnmethyl-; 1,3-Propanediol, 2-(2-meth y l-2-pro P enyl)-2-(2-propenyl)- 13- 
Propanediol, 2<2^utenyI)-2-(2- P ro P enyl)-; 5-Hexene-l,2-diol, 2-ethyl- 14- 
Butanediol, 2-(4-methyI-3-pentenylidene> O-Acaridiol); 6-Heptene-l,3-dioI 2- 
methyl-; 2,6-Octadiene-l,8-diol-2-I3C, 2,6-dimethyl-; l-Hexene-3,4-diol 5 5- 
dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-; l-Nonene-3,4-diol; 8-Nonene-2 4-diol 
8-Nonene-2,4-di 0 I; 7-Octene-l,2-diol, 2-methyl-; l-Nonene-3,5-di 1; 2,7-Octadiene- 
1,6-d.ol 2,6-dimethyl-; 7-Octene-l,2-diol; 7-Octene-l,2-diol; 2,5-Octadiene-l 7- 
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diol, 3,7-dimethyl-; 1,3-Propanediol, 2-(2,2-dimethylpropylidene)-; 6-Octene-l,2- 
diol, 7-methyl-3-,nethylene-; 2,8-Decadiene-l.lO-diol; 6-Octene-l,5-diol, 7-methyl- 
1,3-Butanediol, 2-<l-ethyM-propenyI)-; 4-Hexene-l,2-diol, 4-ethyl-3-methyl- 8- 
Nonene-l,3-diol; 1,4-Butanediol, 2-(3-methyl-2-butenyl>3-methylene- 2 6- 
Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-- ' 8 - 
Nonene-2,4-diol; 2,6-Heptanediol, 4-methylene-; 3-Hexene-3,4-diol, 2,5-dimethyl- 
4-Octene-4,5-diol; 5-Hexene-l,2-diol, 2,3-dimethyl-; 3-Hexene-l,6-diol, 2-ethenyl- 
2,5-dunethyl-; 3-Hexene-l,5-diol, 2,4-dimethyl-; 3-Hexene-l,5-dioI, 2,4-dimethyJ- 
3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 3,6-Octadiene-l,2-diol, 3,7-dimethyl- 7- 
Octene-2,3-diol, 6-methyl-; 7-Octene-2,3-diol, 6-methyl-; 7-Octene-2,3-diol' 6- 
methylS 2,5-Octadiene-l,7-diol, 3,7-dimethyl-; 6-Octene-I,3-diol, 7-methyI- 
Dccad.enediol; 6-Heptene-l,2-diol, 2,3-dimethyl-; 4-Hexene-l,3-diol, 3.5-dimethyl-' 

4- Pentene-l,3-diol, 2-<l,l-dimethylethyl)-; 4-Pentene-l,3-diol, 2-(l,I-dimethylethyl> 
; l-Heptene-3,5-diol, 6,6-dimethyl-; l-Heptene-3,5-diol, 6,6-dimethyl-; 13- 
Hexanediol, 5-methyM-methylene-; 4-Octene-l,2-dioI; 2,3-Heptanediol, 3-rthemil- 

2.3- Heptanediol, 3-ethenyI-; 5-Hexene-l,3-diol, 2,4-dimethyl-; 5-Hexene-l,3-diol 

2.4- dimethyl-; 5-Hexene-l,3-diol, 2,4-dimethyl-; 2,6-Octadiene-l-t-l,8-diol, 3 7- 
dunethyl-; 8-Nonene-2,4-diol; 8-Nonene-2,4-diol; 1,3-Octanediol, 2-methylene- 8- 
Nonene-l,3-diol; 5-Heptene-l,4-diol, 3,6-dimethyI-; 5-Heptene-l,4-diol, 2 6- 
dimethyl-; 4-Octene-2,3-diol; 4-Octene-2,3-diol; 5,7-Octadiene-l,4-diol 2 7- 
dunethyl-; 7-Octene-l,3-diol, 7-methyl-; 2-Heptene-l,5-dioI, 5-ethyl-; 2-Heptene- 

1.5- diol, 5-ethyl-; 1,3-Pentanediol, 2-ethenyl-3-ethyl-; 5-Heptene-2,4-diol, 2,3- 
dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyi-; 8-Nonene-3,4-diol; 8-Nonene-3,4-diol; 

5- Hexene-l f 3-diol, 4,5-dimethyl-; S-Hexene-l,3-diol, 4,5-dimethyl-; 4,6-Octadiene- 
2,3-dioI, 3,7-dimethyl-; 1,3-ButanedioI, 2,2-dialh/l-; l,9-Decadiene-3,8-diol; 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,4-dioI, 5-methyI-; 2-Heptene-l,4-diot, 

5.6- dimethyI-; 2-Heptene-l,4-diol, 5-methyl-; 2,8-Decadiene-5,6-diol; 2,7- 
Octadiene-l,6-diol, 2,6-dimethyl- (8-HydroxylinaIool); 6-Heptene-l,2-dioI, 2-methyl- 
; 5-Hexene-l,3-dioI, 2,3-dimethyl-; 2,6-Octadiene-l,8-diol, 6-methyl-2-(methyl- 
13C)-; 1,3-Propanediol, 2-(5-hexenyl)-; 8-Nonene-3,4-dioI; 5-Hexene-l,3-diol, 3- 
ethyl-; 7-Octene-3,4-diol; 6-Heptene-l,2-diol, 2-methyl-; 6-Heptene-2,4-diol, 4-(2- 
propenyl)-; 2,6-Octadiene-l,4-diol, 3,7-dimethyl- (Rosiridol); 8-Nonene-3,4-diol; 6- 
Heptene-2,3-diol, 6-methyl-; 6-Heptene-2,3-diol, 2,6-dimethyl-; 4-Hexene-2,3-diol, 
2,5-dimethyl-; 4,6-Octadiene-2,3-diol, 2,6-dimethyl-; 7-Octene-2,3-diol, 2-methyl-6^ 
methylene-; 7-Octene-2,3-diol, 6-methyl-; 4,6-Octadiene-2,3-diol, 2,6-dimethyl-; 1,4- 
Heptanediol, 6-methyl-5-methylene-; 2-Butene-l,4-dioI, 2-(4-methyl-3-pentenyl>- (a- 
Acaridiol); 4-Octene-l,2-dioI; 4-Octene-l,2-diol; 7-Octene-2,4-diol; 6-Heptene-2,4- 
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diol, 3-methyU; 6-Heptene-2,4-diol, 3-methyl-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 
1,3-Butanediol, 2-{3-methyl-2-butenyl)-; 7-Octene-3,5-diol, 2-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; 6-Heptene-2,4-diol, 5,5-dimethyl-; 6-Heptene-2,4-diol, 5,5- 
dimethyl-; 1,3-Propanediol, 2-methyl-2-(2-memylallyl)s 2-Heptene-l,6-diol. 6- 
methyl-; 1,3-Butanediol, 2-aUyl-3-methyl-; 2-Nonene-l,4-diol; 5-Hexene-2,3-diol, 4- 
ethenyl-2,5-dimethyl-; 5-Hexene-2,3-diol, 4-ethenyl-2,5-dimethyl- 2-Nonene-l,4- 
diol; 5-Heptene-l,3-diol, 3,6-dimethyl-; 1,5-Hexanediol, 2-(l-methylethenyl>; and 
1,3-Propanediol, 2-{l-pentenyl)-. 

5. The material of Claim 1 that is a mixture of the compounds A., B., and/or C. 

6. The material of Claim 1 which is a mixture of 8-carbon-diol isomers primarily 
consisting of: 2,2,4-trimethyl-l,3-pentanediol; 2-ethyH,3-hexanediol; 2,2-dimethyl- 
1,3-hexanediol; 2-ethyl-4-methyl-l,3-pentanedioI; 2-ethyI-3-methyl-l,3-pentanediol; 
3,5-octanediol; 2,2-dimethyl-2,4-hexanediol; 2-methyl-3,5-heptanediol; and/or 3- 
methyl-3,5-heptanedioI, the level of any individual diol isomer being less than about 
90% of any mixture. 

7. The material of Claim 6 wherein the level of any individual diol isomer is less 
than about 80% of any mixture. 

8. The material of Claim 6 wherein the level of any individual diol isomer is less 
than about 70% of any mixture. 

9. The material of Claim 6 wherein the level of any individual diol isomer is less 
than about 60% of any mixture. 

10. The material of Claim 6 wherein the level of any individual diol isomer is less 
than about 50% of any mixture. 

11. An aqueous, stable, fabric softener composition comprising: 

A. from about 2% to about 80% of fabric softener active selected from 
the group consisting of: 

1 fabric softener compound having the formula: 
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(R^-^-KCHzJn-Y-RV, 



r(") 



(l) 



wherein each R substituent is H, or a short chain C t -C 6 alkyl or 
hydroxyalkyl group, benzyl, or mixtures thereof; each m is 2 or 3; 
each n is from 1 to about 4; each Y is -0-(0)C-, -(R)N-(0)C- - 
C(0)-N(RK or -C(OH)-, but not -OC(0)0-; the sum of carbons in 
each R 1 , or YR 1 when Y is -0-(0)C- or -<R)N-(0)C-, being C 6 -C 22 , 
but when the sum of carbons in one Rl, or YR 1 , is less than about 12, 
then the other Rl, or YR 1 , sum is af least about 16, with each R 1 
being a long chain hydrocarbyl, or substituted hydrocarbyl substituent 
group, and for R 1 , or YR 1 , C 16 -C 20 hydrocarbyl or substituted 
hydrocarbyl substituent groups, the Iodine Value of a YR 1 forty acid 
which contains this R 1 group is from about 20 to about 140, and for 
R 1 , or YR 1 , Cg-Ci4, hydrocarbyl, or substituted hydrocarbyl 
substituent groups, the Iodine Value of a fetty acid which contains this 
R 1 group is about 10 or less; 
2. febric softener compound having the formula: 



R> N( + )CH2CH 



~YR1 
CH2YR 1 



x<-> 



(2) 



B. 



wherein each Y, R, R 1 , and X<") have the same meanings as before; 
and 

3. mixtures thereof, 

less than about 40% by weight of the composition of principal solvent 
having a ClogP of from about 0. 15 to about 0.64, and at least some degree of 
asymmetry, said principal solvent containing insufficient amounts of solvents selected 
from the group consisting of: 2,2,4-trimethyl-l,3-pentane diol; the ethoxylate, 
diethoxylate, r triethoxylate derivatives of 2,2,4-triinethyl-l,3-pentane diol; and/or 
2-ethylhexyJ-l,3-diol, to provide an aqueous stable composition by themselves; 

C. optionally, an effective amount, sufficient to improve clarity, of low 
molecular weight water soluble solvents like ethanol, isopropanol, 
propylene glycol, 1,3-propanediol, and propylene carbonate, said 
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12. 



B. 



D. 
E. 



water soluble solvents being at a level that will not form clear 
compositions by themselves; 

optionally an effective amount to improve clarity, of water soluble 
calcium and/or magnesium salt; and 
the balance being water. 



The aqueous, stable, fabric softener composition of Claim 1 1 comprising 

£° m U% t0 *«* 750/ ' of fabric softener active selected 
from the group consisting of: 

1- fabric softener compound having the formula: 



(RW-NM-KCH^-Y-RV 



r(-> 



(1) 



where,,, each R substituent is H, or a short chain C,-C 3 alky! or 
hydroxyalkyl group, benzyl or mixtures thereof; each m is 2; each n is 
from2toabout3; each Y is -O-(0)C-; each R 1 is a long chain Co- 
C 19 hydroxy,, and for R l C 15 -C 19 hydrocarbyl or substituted 
hydrocar^yl substituent groups, the Iodine Value of the corresponding 
fetty acd of this Rl group is from about 50 to about 130; and for R> 
C7-C13, or substituted hydrocarbyl substituent groups, the Iodine 
Value of the corresponding fatty acid of R» group is about 10 or less 
2. fabric softener compound having the formula: 



R. N( + )CH2CrT 



YR1 



x (-) 



CHjYRl 

wherein each Y, R, r1, and X<") have the 



(2) 



same meanings as before; 



and 

3. mixtures thereof; 

from about 10% to about 35% by weight of the composition of said 
prmapal solvent, said principal solvent having a CI gP f from about 
0.25 to about 0.62; 
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C. optionally, from about 1% to about 10%, and sufficient to improve 
clarity, of low molecular weight water soluble solvents like ethanol, 
isopropanol, propylene glycol, 1,3-propanediol, propylene carbonate, 
said water soluble solvents being at a level that will not form clear 
compositions by themselves; 

D. optionally, from 0% to about 2%, and sufficient to improve clarity, 
achieve the desired viscosity, or improve clarity and achieve the 
desired viscosity, of water soluble calcium and/or magnesium salt; and 

E. from about 10% to about 80% water. 



13. 



The aqueous, stable, fabric softener composition of Claim 12 comprising: 
A. from about 17% to about 70% of said fabric softener active selected 

from the group consisting of: 

1. fabric softener compound having the formula: 



(R)4-m-N( + )-[(CH 2 ) n -Y-RVi 



(1) 



wherein each R substituent is H, or a short chain C1-C3 alkyl or 
hydroxyalkyl group, benzyl or mixtures thereof; each m is 2; each n is 
from 2 to about 3; each Y is -0-(0)C-; each R 1 is a long chain C7- 
C17 hydrocarbyl, or substituted hydrocarbyl substituent, and for R 1 
C 15-Cl7 hydrocarbyl or substituted hydrocarbyl substituent groups, 
the Iodine Value of the corresponding fatty acid of this R 1 group is 
from about 70 to about 115; and for R 1 C7-C13, or substituted 
hydrocarbyl substituent groups, the Iodine Value of the corresponding 
fatty acid of R 1 group is about 5 or less; 
2. fabric softener compound having the formula: 



R 3 N( + )CH2CH^ 



-YR1 



(2) 



wherein each Y, R, R 1 , and x(~) have the same meanings as before; 
and 
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3. mixtures thereof, 

from about 12% to about 35% by weight of the composition of said 
principal solvent, said principal solvent having a ClogP of from about 
0.40 to about 0.60; 
optionally, from about 2% to 8%, and sufficient to improve clarity, of 
low molecular weight water soluble solvents like ethanol, isopropanol, 
propylene glycol, 1,3-propanediol, propylene carbonate; 
optionally, from about 0.05% to about 0.5%, and sufficient to 
improve clarity, achieve the desired viscosity, or improve clarity and 
achieve the desired viscosity, of water soluble calcium and/or 
magnesium salt; and 
from about 20% to about 80% water. 



14. The aqueous, stable, fabric softener composition of Claim 13, said 
composition being clear and comprising: 

A. from about 19% to about 65% by weight of the composition, of said 
febric softener: 

1 febric softener compound having the formula: 



B. 



(R)4-m - N( + > - [(CH2) n - Y- R ^ 



f(-) 



0) 



wherein each R substituent is methyl, ethyl, propyl, hydroxyethyl, 
benzyl or mixtures thereof; each n is 2; each R 1 is a long chain C 13 - 
C17 straight chain alkyl or alkylene, and for R 1 C15-C17 hydrocarbyl 
or substituted hydrocarbyl substituent groups, the Iodine Value of the 
corresponding fatty acid of this R 1 group is from about 70 to about 
115; 

from about 14% to about 35% by weight of the composition of said 
principal solvent, said principal solvent having a ClogP of from about 
0.40 to about 0.60; 
optionally, from about 2% to 8%, and sufficient to improve clarity, of 
low molecular weight water soluble solvents selected from the group 
consisting of: ethanol, isopropanol, propylene glycol, 1,3-propanediol, 
and propylene carbonate; 
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D. optionally, from about 0.1% to about 0.25%, and sufficient to 
improve clarity, achieve the desired viscosity, or improve clarity and 
achieve the desired viscosity, of water soluble calcium or magnesium 
chloride, acetate, or nitrate; and 

E. from about 30% to about 70% water. 

15. The composition of Claim 1 1 wherein said ClogP is from about 0.25 to about 
0.62. 

16. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 

n-propanol; 2-butanol; 2-methyl-2-propanol; and mixtures thereof. 

17. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 2,3-butanediol, 2,3-dimethyI-; 1,2-butanediol, 
2,3-dimethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 
1,2-butanediol, 2-ethyI-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; 1 ,2-hexanediol; and mixtures thereof, 

18. The composition of Claim 17 wherein said principal solvent is selected from 
the group consisting of: 

1,2-butanediol, 2,3-dimethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2- 
methyl-; 2,3-pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4- 
hexanediol; 1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3- 
methyl-; 1,2-pentanediol, 4-methyl-; 1,2-hexanediol; and mixtures thereof 

19. The composition of Claim 18 wherein said principal solvent is selected from 
the group consisting of: 

1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and 1,2-hexanediol; and mixtures thereof. 

20. The composition of Claim 19 wherein said principal solvent is 1,2-hexanediol 

21. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 1,3-propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-(l-methylpropyl)-; 1,3-propanediol, 2-(2- 
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methylpropylK 1,3-propanediol, 2-methyl-2-propyls 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butanediol, 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyl-; 1,4-butanediol, 2-isopropyI-; 1,5-pentanediol, 2,2-dimethyl-, 1,5- 
pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyls 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hexanediol, 2-methyls 2,3-hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyls 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyls 3,4-hexanediol, 3- 
methyl-; 1,3-heptanedioI; 1,4-heptanediol, 1,5-heptanediol; 1,6-heptanediol ; and 
mixtures thereof. 

22. The composition of Claim 21 wherein said principal solvent is selected from 
the group consisting of: 

1,3-propanediol, 2-butyl-; 1,4-butanediol, 2-propyl-; 1,5-pentanediol, 2-ethyl-; 2,3- 
pentanediol, 2,3-dimethyI-; 2,3-pentanediol, 2,4-dimethyl-; 2,3-pentanediol, 3,4- 
dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3-dimethyl-; 1,6- 
hexanediol, 2-methyU; 1,6-hexanediol, 3-methyls 1,3-heptanediol; 1,4-heptanediol; 
1,5-heptanediol; 1,6-heptanediol; and mixtures thereof 

23. The composition of Claim 22 wherein said principal solvent is selected from 
the group consisting of: 

2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3-pentanediol, 3,4- 
dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3-dimethyl-; and 
mixtures thereof. 

24. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 1,3-propanediol, 2-(2-methylbutyl)s 1,3- 
propanediol, 2-{l,l-dimethylpropyI)- 1,3-propanediol, 2-(l,2-dimethylpropyl)-; 1,3- 
propanediol, 2-(l-ethylpropyl)s 1,3-propanediol, 2-(l-methylbutyl)-; 1,3- 
propanediol, 2-(2,2-dimethyIpropyl)-; 1,3-propanediol, 2-(3-methyIbutyI)-; 1,3- 
propanediol, 2-butyl-2-methyl-, 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyI-; 1,3-propanediol, 2-methyl-2-( 1 -methylpr pyi)-; 1,3- 
propanediol, 2-methyl-2-(2-methylpropyl>; 1 ,3 -propanediol, 2-tertiaiy-butyl-2- 
methyl-; 1,3-butanediol, 2,2-diethyI-; 1,3-butanediol, 2-<l-methylpr pyl)s 1,3- 
butanediol, 2-butyl-, 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(l,l- 
dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyI)-; 1,3-butanediol, 2-methyl-2- 
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isopropyl-; 1,3-butanediol, 2-methyl-2-propyt-; 1,3-butanediol, 3-methyl-2-isopropyl- 
; 1,3-butanediol, 3-methyt-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanediol, 2-(l-methylpropyl)-; 1,4-butanediol, 2-ethyl-2,3- 
dimethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(l,l- 
dimethylethyl)-; 1,4-butanediol, 2-(2-methylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-4sopropyl-; 1,3-pentanediol, 2,2,3-trimethyI-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyI-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3.4-trimethyI-; 1,5-pentanediol, 2,2,3-trimethyI-; 

1.5- pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyl-; 1,3-pentanediol, 2-ethyl-3-methyl-; 1,3- 
pentanediol, 2-ethyl-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyI-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanediol, 3-ethyl-2-methyI-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5- 
pentanediol, 2-ethyI-2-methyl-; 1,5-pentanediol, 2-ethyJ-3-methyl-; 1,5-pentanediol, 
2-ethyl-4-methyl-; 1,5-pentanediol, 3-ethyU3-methyl-; 2,4-pentanediol, 3-ethyI-2- 
methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
pentanediol, 2-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 
1,3-hexanediol, 2,3-dimcthyl-; 1,3-hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,4-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2- 
dirnethyl-; 1,4-hexanediol, 2,3-dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4- 
hexanediol, 2,5-dimethyl-; 1,4-hexanediol, 3, 3 -dimethyl-; 1,4-hexanediol, 3,4- 
dimethyl-; 1,4-hexanediol, 3,5-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanedioI, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
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hexanediol, 2,5-dimethyl- 2,5-hexanediol. 3,3-dimethyl- 2,5-hexanediol, 3 4- 
dimethyl- 2,6^hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl s 1,4-hexanediol, 4-ethyl- 1,5-hexanediol, 2-cthyl- 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyl- 2,5-hexanediol, 3-ethyl- 1 3- 
heptaned,oI. 2-methyl-; 1,3-heptanediol, 3-methyl- ; 1,3-heptanediol, 4-methyl- 13- 
heptanedu,!, 5-methyl- 1,3-heptanediol, 6-methyl- ; 1,4-heptanediol, 2-methyl- U 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl- 14- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl- ; 1,5-heptanediol, 3-methyl-' 15- 
heptanediol, 4-methyl- 1,5-heptanediol, 5-methy!-; 1,5-heptanediol, 6-methyl-' 16- 
heptaned.ol, 2-methyl- 1,6-heptanediol, 3-methyl- 1,6-heptanediol, 4-methyl-' 16- 
hept^ol, 5-methyl- 1,6-hepta.^diol, 6-methyl- 2,4-heptanediol, 2-methyl-;' 2 4- 
heptaneAol, 3-methyl- 2,4-heptanediol, 4-methyl- 2,4-heptanediol, 5-methyl- 2 4- 
heptaned-ol, 6-methyl- 2.5-hepta^dioI, 2-methyl- 2,5-heptanediol. 3-methyl-,' 2 5- 
heptanedjol, 4-methyl- 2,5-heptanediol, S-methyl- 2,5-heptanediol, 6-methyl- 2 6- 
heptaned.01, 2-methyl-; 2,6-heptanediol, 3-methyl- 2,6-heptanediol, 4-methyl- 3 '4- 
heptaned,ol, 3-methyl- 3.5-heptanediol, 2-methyl- 3,5-heptanediol, 3-methyl-' 35- 
heptanediol, 4-methyl- 2,4-octanediol; 2,5-octanediol; 2,6-octanediol ' 21- 
octanediol; 3,5-octanedioI; 3,6^>ctanediol; and mixtures thereof. 

25. The composition of Claim 24 wherein said principal solvent is selected from 
^.grouo consisting of: 1,3-propanediol, 2-d.l-dimethylpropyl)-; 1,3-propanedioI, 
^^.^ethjipropy,).. 1,3-propanediol, 2-(l-ethylp ro pyl)- 1,3-propanediol, 2- 
(2,2-dunethylpropyl)-; 1,3-propanediol, 2-ethyl-2-isopropyl- 1,3-propanediol, 2- 
methyl^-d-methylpropyl)-; 1,3-propanediol, 2-methyI-2-(2-methylpropyl)- 13- 
propanediol, 2-tertiary-butyl-2-methyl- 1,3-butanediol, 2,2-diethyl; 1,3-butanedi'ol 
2-(l-methylpropyl)-; 1,3-butanediol, 2-butyl- 1,3-butanediol, 2-ethyI-2,3-dimethyl- 
1,3-butanediol, 2-(l,l-dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl)- 13- 
buunediol, 2-methyI-2-propyl-; 1,3-butanediol, 2-methyl-2-isopropyl- ' 13- 
butaned,ol, 3-methyl-2-propyl- 1,4-butanediol, 2,2-diethyl- 1,4-butanediol, 2-ethyl- 

2.3- dunethyl- 1,4-butanediol, 2-ethyl-3,3-dimethyl- 1,4-butanediol 2-(l 1- 
dm,ethylethyl>; 1,4-butanediol, 3- m ethyl-2-iso propy l- 1,3-pentanediol, 2,2,' 3 - 
tnmethji- 1,3-pentanediol, 2,2,4-trimethyl- 1,3-pentanediol, 2,3,4-trimethyl- 1 3- 
pentanediol, 2,4,4-trimethyl- 1,3-pentanediol, 3,4,4-trimethyl- 1,4-pentanedi'ol 
2,2,3-tnmethyl- 1,4-pentanediol, 2,2,4-trimethyl- 1,4-pentanediol, 2,3,3-trimethyI- 

1.4- pentanediol, 2,3,4-trimethyl- 1,4-pentanediol, 3,3,4-trimethyl- 1,5-pentanediol' 
2,2,3-tnmethyl- 1,5-pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 2,3,3-trimethyl-' 
2,4-pentanediol, 2,3,4-trimethyl- 1,3-pentanediol, 2^thyl-2-methyl- 13- 
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pentanediol, 2-ethyI-3-methyl-; 1,3-pentanedioI, 2-ethyl-4-methyl- ; 1,3-pentanediol, 
3-ethyl-2-methyl-; 1,4-pentancdiol, 2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3- 
methyl-; 1,4-pentanediol, 2-ethyl-4-methyl-; 1,5-pentanedioI, 3-ethyl-3-methyl-; 2,4- 
pentanediol, 3-ethyI-2-methyl-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2- 
propyl-; 1,4-pentanediol, 2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 
3-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 1,3- 
hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-, 1,3-hexanediol, 3,5-dimethyi-; 1,3- 
hexanediol, 4,4-dimethyl-; 1,3-hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2- 
dimethyl-; 1,4-hexanediol, 2,3-dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4- 
hexanediol, 2,5-dimethyi-; 1,4-hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4- 
dimethyl-; 1,4-hexanediol, 3,5-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3- 
hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4- 
hexanediol, 4-ethyI-; 1,5-hexanediol, 2-ethyl-; 2,4-hexanediol, 3-ethyl-; 2,4- 
hexanediol, 4-ethyl-; 2,5-hexanedioI, 3-ethyl-; 1,3-heptanediol, 2-methyl-; 1,3- 
heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3-heptanediol, 5-methyl-; 1,3- 
heptanediol, 6-methyi-; 1,4-heptanediol, 2-methyl-; 1,4-heptanediol, 3-methyl-, 1,4- 
heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4-heptanediol, 6-methyl-; 1,5- 
heptanediol, 2-methyl-; 1,5-heptanedioI, 3-methyl-; 1,5-heptanediol, 4-methyl-; 1,5- 
heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6-heptanediol, 2-methyl-; 1,6- 
heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6-heptanediol, 5-methyl-, 1,6- 
heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4-heptanediol, 3-methyl-; 2,4- 
heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4-heptanediol, 6-methyl-; 2,5- 
heptanediol, 2-methyl-; 2,5-heptanedioI, 3-methyl-; 2,5-heptanediol, 4-methyl-; 2,5- 
heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6-heptanediol, 2-methyl-; 2,6- 
heptanediol, 3-methyl-, 2,6-heptanediol, 4-methyl-; 3,4-heptanedioI, 3-methyl-; 3,5- 
heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4-octanedioI; 2,5-octanediol; 
2,6-octanedioI; 2,7-octanediol; 3,5-octanediol; 3,6-octanediol; and mixtures thereof. 

26. The composition of Claim 25 wherein said principal solvent is selected from 
the group consisting of: 

1,3-propanediol, 2-(l,l-dimethylpropyl)-; 1,3-propanediol, 2-(l,2-dimethyipropyl)-; 
1,3-propanediol, 2-(l-ethylpropyl)-; 1,3-propanediol, 2-(2,2-dimethylpropyl)-; 1,3- 
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propanediol, 2-ethyI-2-isopropyl-; 1,3-propanediol, 2-methyl-2-(l-methylpropyl)-; 
1,3-propanediol, 2-methyl-2-(2-methylpropyl)-; 1,3-propanediol, 2-tertiary-butyl-2- 
methyl-; 1,3-butanediol, 2-(l-methylpropyl)-; 1,3-butanediol, 2-(2-methylpropyI)s 

1.3- butanediol, 2-butyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3- 
methyl-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2-ethyl-2,3-dimethyl-; 

1.4- butanediol, 2-ethyI-3,3-dimethyl-; 1,4-butanediol, 2^1,1-dimethyIethyi)-, 1,3- 
pentanediol, 2,3,4-trimethyl-; 1,4-pentanediol, 2,3,4-trimethyl-; 1,5-pentanediol, 
2,2,3-trimethyl-; 1,5-pentanediol, 2,2,4-trimethyl-; 1,5-pentanedioI, 2,3,3-trimethyl-, 

1.3- pentanedioI, 2-ethyl-2-methyl-; 1,3 -pentanediol, 2-ethyI-3 -methyl-; 1,3- 
pentanediol, 2-ethyl-4-methyl-; 1,3 -pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyI-4- 
methyl-; 1,5-pentanediol, 3-ethyI-3-methyl-; 2,4-pentanediol, 3-ethyl-2-methyl-; 1,3- 
pentanediol, 2-isopropyl-; 1,3 -pentanediol, 2-propyl-; 1,4-pentanediol, 2-isopropyl-; 

1.4- pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 2,4-pentanediol, 3-propyl-; 
1,3-hexanediol, 2,2-dimethyl-; 1,3-hexanediol, 2,3-dimethyI-; 1,3-hexanediol, 2,4- 
dimethyl-; 1,3-hexanediol, 2,5-dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3- 
hexanediol, 3,5-dimethyl-; 1,3-hexanediol, 4,4-dimethyI-; 1,3-hexanediol, 4,5- 
dimethyi-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3-dimethyl-; 1,4- 
hexanediol, 2,4-dimethyI-; 1,4-hexanediol, 2,5-dimethyl-; 1,4-hexanediol, 3,3- 
dimethyl-; 1,4-hexanediol, 3,4-dimethyI-; 1,4-hexanediol, 3,5-dimethyl-; 1,4- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2- 
dimethyl-; 1,5-hexanediol, 2,3-dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5- 
hexanediol, 2,5-dimethyl-; 1,5-hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4- 
dimethyl-; 1,5-hexanediol, 3,5-dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 2,6- 
hexanediol, 3,3^dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4-ethyl-; 1,4- 
hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 2,4- 
hexanediol, 3-«thyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyI-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyt-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanedioI, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanedioI, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanedi 1, 2-methy!-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
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heptanedioi, 2-methyl-; 2,6-heptanedioI, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3 -methyls 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 4-methyl-; 2,4- 
octanediol; 2,5-octanediol; 2,6-octanediol; 2,7-octanediol; 3,5-octancdiol; and/or 
3,6-octanediol; and mixtures thereof 

27. The composition of Claim 26 wherein said principal solvent is selected from 
the group consisting of: 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4-pentanediol, 3- 
tertiarybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4-trimethyl-; 2,4- 
hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4-hexanediol, 4,5,5- 
trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; 2,5-hexanedioI, 3,3,5-trimethyl-; and 
mixtures thereof 

28 The composition of Claim 27 wherein said principal solvent is 2,4- 
pentanediol, 2,3,3,4-tetramethyl-. 

29. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 1,2-propanediol, 3-(n-pentyIoxy)-, 1,2- 
propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3-(3-pentyloxy>; 1,2-propanediol, 3- 
(2-methyl- 1 -butyloxy)-; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2-propanediol, 3-(3- 
methyl-2-butyloxy)-; 1,2-propanediol, 3-<cyclohexyloxy)-; 1,2-propanediol, 3-(l- 
cydohex-l-enyloxy)-; 1,3-propanedioI, 2-(pentyloxy)-; 1,3-propanediol, 2-(2- 
pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-; 1,3-propanediol, 2-(2-methyl-l- 
butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3-propanediol, 2-(3-methyl-2- 
butyloxy)-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3-propanediol, 2-(l-cyclohex-l- 
enyloxy)-; 1,2-propanediol, 3 -(butyloxy)-, triethoxylated; 1,2-propanediol, 3- 
(butyloxy)-, tetraethoxylated; 1,2-propanediol, 3-(butyloxy)-, pentaethoxylated; 1,2- 
propanediol, 3-(butyloxy)-, hexaethoxylated; 1,2-propanediol, 3-(butyIoxy)-, 
heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 1,2-propanediol, 
3-(butyloxy)-, nonaethoxylated; 1,2-propanediol, 3-phenyIoxy-; 1,2-propanediol, 3- 
benzyloxy-; 1,2-propanediol, 3-(2-phenylethyloxy>; 1,2-propanediol, 3-(l-phenyl-2- 
propanyloxy)-; 1,3-propanediol, 2-phenyloxy-; 1,3-propanediol, 2-(m-cresyloxy)-; 
1,3-propanediol, 2-(p-cresyloxy>-; 1,3-propanediol, 2-benzyloxy-, 1,3-propanediol, 
2-(2-phenylethyloxy>-; 1,3-propanediol, 2-(l-phenylethyloxy)-; bis(2- 
hydroxybutyI)ether; bis(2-hydroxycylcIopentyl)ether; and mixtur s thereof 



30. The composite n of Claim 29 wherein said principal solvent is selected from 
the group consisting of: 
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1,2-propanediol, 3<n-pentyloxy)-; 1,2-propanediol, 3-{2-pentyloxy)-; 1,2- 
propanediol, 3-(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2- 
propanediol, 3-(iso-amyloxy>; 1,2-propanediol, 3-(3-methyl-2-butyloxyK 1,2- 
propanediol, 3-{cyclohexyloxy)-; 1,2-propanediol, 3-(l-cycIohex-l-enyloxy>; U- 
propanediol, 2-(pentyloxy)-; 1,3-propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2- 
(3-pentyloxyK 1,3-propanediol, 2-(2-niethyI-l-butyIoxy)-; 1,3-propanediol, 2-(iso- 
amyloxy)-; 1,3-propanediol, 2-(3-methyl-2-butyloxy)-; 1,3-propanediol, 2- 
(cydohexyloxy>; 1,3-propanediol, 2-(l-cyclohex-l-enyloxy)-; 1,2-propanediol, 3- 
(butyloxyK pentaethoxylated; 1,2-propanediol, 3-(butyloxy)-, hexaethoxylated; 1,2- 
propanediol, 3-(butyloxy>, heptaethoxylated; 1,2-propanediol, 3-(butyloxy'>, 
octaethoxylated; 1,2-propanediol, 3-(butyloxyK nonaethoxylated; 1,2-propanediol, 
3-phenyloxy-; 1,2-propanediol, 3-benzyloxy-, 1,2-propanediol, 3-(2-phenylethyloxy> 
; 1,3-propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy)-; 1,3- 
propanediol, 2-benzyloxy-; 1,3-propanediol, 2-(2-phenylethyIoxy)-; ' bis(2- 
hydroxybutyl)ether; bis(2-hydroxycylclopentyl)ether; and mixtures thereof 

31. The composition of Claim 30 wherein said principal solvent is selected from 
the group consisting of: 

1,2-propanediol, 3-(n-pentyIoxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2- 
propanediol, 3-(3-pentyloxy)-; 1,2-propanediol, 3-(2-methyI-l-butyloxy>; 1,2- 
propanediol, 3-(iso-amvloxy)-; 1,2-propanediol, 3-{3-methyl-2-butyloxy>; 1,2- 
propanediol, 3-<cyclohexyloxy)-; 1,2-propanediol, 3-<l-cyclohex-l-enyloxy>; 1,3- 
propanediol, 2-(pentyloxy)-; 1,3-propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2- 
(3-pentyloxyK 1,3-propanediol, 2-(2-methyl-l-butyIoxy)-; 1,3-propanediol, 2-(iso- 
amyloxy)-; 1,3-propanediol, 2-(3-methyl-2-butyloxy>; 1,3-propanediol, 2- 
(cyclohexyloxy)-; 1,3-propanediol, 2-{l-cyclohex-l-enyloxy)-; 1,2-propanediol, 3- 
(butyloxy)-, pentaethoxylated; 1,2-propanediol, 3-<butyloxy)-, hexaethoxylated; 1,2- 
propanediol, 3-Cbutyloxy)-, heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
octaethoxylated; 1,2-propanediol, 3-(butyloxy)-, nonaethoxylated; 1,2-propanediol, 
3-phenyloxy-; 1,2-propanediol, 3-benzyloxy-; 1,2-propanediol, 3-(2-phenyiethyloxy)- 
; 1,3-propanediol, 2-(m-cresyloxy)-; 1,3-propanediol, 2-(p-cresyloxy>; 1,3- 
propanediol, 2-(2-phenylethyl xy)-; bis(2-hydroxybutyI)ether, bis(2- 
hydroxycyklopentvl)ether; and mixtures thereof. 



32. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: l-isopropyl-l,2-cyclobutanediol; 3-ethyl-4- 
methyH,2-cyclobutanedioI; 3-propyl-l,2-cyclobutanediol; 3-isopropyl-l,2- 
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cyclobutanediol; 1-ethyl- 1,2-cyclopentanediol; l,2-dimethyI-l,2-cyclopentanedioi; 
l,4-dimethyM,2-cyclopcntanedioI, 2,4,5.trimethyl-l,3-cycIopentancdiol; 3,3- 
dimethyl-l,2-cyclopentanedioI; 3,4-dimethyl- 1,2-cyclopentanediol; 3,5-dimethyl-l,2- 
cyclopentanediol; 3-ethyl-l,2-cycIopentanediol; 4,4-dimcthyI-l,2-cyclopentanediol; 
4-ethyl-l,2-cyclopentanediol; l,l-bis(hydroxymethyI)cyclohexanc; 1,2- 

bis(hydroxymcthyI)cyclohesxane; l,2-dimethyH,3-cyclohexanedioI; 1,3- 

bis(hydroxymethyI)cyclohexane; l,3-dimethyl-l,3-cyclohexanediol; l,6-dimethyl-l,3- 
cyclohexanediol; 1-hydroxy-cyclohexaneethanol; 1-hydroxy-cyclohexanemethanol; 1- 
ethyl-l,3-cydohexanediol; 1 -methyl- 1,2-cyclohexanediol; 2,2-dimethyl-l,3- 
cyclohexanediol; 2,3-dime%I-l,4-cyclohexanediol; 2,4-dimethyM,3- 

cyclohexanediol; 2,5-dimethyl-l,3-cyclohexanediol; 2,6-dimethyl-l,4- 

cyclohcxancdiol; 2-ethyl-l,3-cyclohexanedioI; 2-hydroxycyclohexaneethanol; 2- 
hydroxyethyl-l-cyclohexanol; 2-hydroxymethyIcyclohexanol; 3-hydroxyethyM- 
cyclohexanol; 3-hydroxycyclohexaneethanol; 3-hydroxymethyicyclohexanol; 3- 
methyl-l,2-cycIohexanediol; 4,4.dimethyl-l,3^yclohexanediol; 4,5-dimethyl-l,3- 
cyclohexanediol; 4,6-dimethyl-l, 3 cyclohexanediol; 4-ethyl-l,3-cyclohexanediol; 4- 
hydroxyethyH-cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl-l,2- 
cydohexanediol; 5,5-dimethyl-l,3-cyclohexanedioI; 5-ethyl-l,3-cyclohexanediol; 1,2- 
cycloheptanediol; 2-methyl-l,3-cycloheptanediol; 2-methyl-l,4-cycIoheptanedioI; 4- 
methyl-l,3-cycloheptanediol; 5-methyl-l,3-cycloheptanedioI; 5-methyl-l,4- 
cycloheptanediol; 6-methyM,4-cycloheptanediot; 1,3-cyclooctanediol; 1,4- 
cyclooctanediol; 1,5-cyclooctanediol; 1,2-cyclohexanediol, diethoxylate; 1,2- 
cyclohexanediol, triethoxylate; 1,2-cyclohexanediol, tetraethoxylate, 1,2- 
cyclohexanediol, pentaethoxylate; 1,2-cyclohexanediol, hexaethoxylate; 1,2- 
cyclohexanediol, heptaethoxylate; 1,2-cyclohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxylate; 1,2-cyclohexanediol, monopropoxylate; 1,2- 
cyclohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutylenoxylate; 1,2- 
cyclohexanediol, tributylenoxylate; 1,2-cycIobutanedioI, l-ethenyl-2-ethyl-; 3- 
cyclobutene-l,2-diol, 1,2,3,4-tetramethyl-; 3-cyclobutene-l,2-diol, 3,4-diethyl-; 3- 
cyclobutene-l,2-diol, 3-(i,l-dimethylethyl)-; 3-cyclobutene-l,2-dioI, 3-butyl-; 1,2- 
cyclopentanediol, i,2-dimethyl-4-methylene-; 1,2-cyclopentanediol, l-ethyI-3- 
methylene-; 1,2-cyclopentanediol, 4-(l-propenyl); 3-cyclpentene-l,2-dioI, l-ethyl-3- 
methjd-; 1,2-cyclohexanediol, 1-ethenyl-; 1,2-cyclohexanediol, l-methyl-3- 
methylene-; 1,2-cyclohexanediol, l-methyl-4-methylene-; 1,2-cyclohexanediol, 3- 
ethenyl-; 1,2-cyclohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cyclohexene-l,2-diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyl-; 4- 
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cyclohexene-l,2-diol, 4,5-dimethyI-; 3-cyd(x>ctene-l,2-diol; 4-cyclooctene-l,2-diol; 
5-cyclooctene-l,2-diol; and mixtures thereof. 

33. The composition of Claim 32 wherein said principal solvent is selected from 
the group consisting of: 

l-isopropyl-l,2-cyclobutanediol; 3-emyl-4-me%l-I,2-cydobutanediol; 3-propyl-l,2- 
cyclobutanediol; 3-isopropyl-l,2-cydobutanedioI; l-ethyH,2-cycIopentanediol; 1,2- 
dunethyl.l,2-cyclopentanediol; 1.4-dimethyl-l,2-cyclopeiitanediol; 3,3-dimethyl-12- 
cyclopentanediol; 3,4^imethyl-U^clopentanedioI; 3,5-dimethyI-l'2- 
cyclopentanediol; 3-ethyI-l,2-cydopentanediol; 4,4-dimethyl-l,2-cyclopentanediol; 
4-ethyl-l,2-cyclopeiitanediol; l,l-bis(hydroxymethyI)cyclohexane 1 2- 

bis(hydroxymethyl)cyclohexane; l,2-dimemyI-l,3-cyclohexanediol; 13- 
bis(liydroxymethyl)cyelohexane; 1-hydroxy-cydohexanemethanol; l-methyl-12- 
cydohexanediol; 3-hydroxymethylcyclohexanoI; 3-methyl-1.2-cycIohexanediol; 4^4- 
dimethyl-l,3-cyclohexanediol; 4,5^imethyl-l,3-cyclohexanediol; 4,6^imethyl-l 3- 
cydohexanediol; 4-ethyl-l,3<yclohexanediol; 4-hydroxyethyl-l-cydohexanol 4- 
hydroxymethylcyclohexanol; 4-methyl-l,2-<ydohexanediol; 1,2-qrcloheptanedioI; ; 

1.2- cydohexanediol, pentaethoxylate; 1,2-cydohexanediol, hexaethoxylate; 1,2- 
cydohexanediol, heptaethoxylate; 1,2-cyclohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxylate; 1,2-cyclohexanediol, monopropoxylate; \,2- 
cyclohexanediol, dibutylenoxylate; and mixtures thereof. 

34. The composition of any of Claims 11-15 wherein said prindpal solvent is 
selected from the group consisting of: 

1. 1,2-propanediol (C3) 2(Me-E M ); 1,2-propanediol (C3) P0 4 ; 1,2- 
propanediol, 2-methyl- (C4) (Me-E4_ 10 ); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
El); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BO i; 

1.3- propanedioI (C3) 2(Me-E 6 _ 8 ); 1,3-propanediol (C3) PO s ^; 1,3-propanediol 
2,2-diethyl- (C7) E ur , 1,3-propanediol, 2,2-diethyl- (C7) PO, ; 1,3-propanediol, 
2,2-diethyl- (C7) n-BO^; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me Ei_ 2 ), 1,3- 
propanediol, 2,2-dimethyl- (C5) PO3.4; 1,3-propanediol, 2-(i-methylpropyl)-'(C7) 
El-T, 1,3-propanediol, 2-(l-methylpropyl)- (C7) PO i; 1,3-propanediol, 2-(l- 
methylpropyl> (C7) n-BOi_ 2 ; 1,3-propanediol, 2-(2-methylpropyI)- (C7) E U7 ; 1,3- 
propanediol, 2-(2-methylpropyi)- (C7) PO ]; 1,3-propanediol, 2-(2-methylpropy'l)- 
(C7) n-BOLj; U-propanediol, 2-ethyl- (C5) (Me E^jq); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei), 1,3-propanediol, 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) (Me E^); 1,3-propanediol, 2-ethyl-2-methyl- (C6) PO2; 1,3- 
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propanediol, 2-ethyl-2-methyl- (C6) BO,; 1,3-propanediol, 2-isopropyl- (C6) (Me 
E,-6); 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3 -propanediol, 2-isopropyl- (C6) 
BO,; 1,3-propanediol, 2-methyI- (C4) 2(Me E 2 . 5 ); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) B0 2 ; 1,3-propanediol, 2-methyI-2- 
isopropyl- (C7) E 2 . 9 ; 1,3-propanediol, 2-methyI-2-isopropyl- (C7) PO, 13- 
propanediol, 2-meth y I-2-isopropyl- (C7) n-BO,_ 3 ; 1,3-propanediol, 2-me%I-2- 
propyl- (C7) E,_ 7 ; 1,3-propanediol, 2-methyl-2-propyl- (C7) PO i; 1,3-propanediol 
2-methyl-2-propyl- (C7) n-B0,_ 2 ; 1,3-propanediol, 2-propyl- (C6) (Me E M ); 1,3- 
propanediol, 2-propyl- (C6) PO* 1,3-propanediol, 2-propyl- (C6) BO i; 

2. 1,2-butanediol (C4) (Me E 2 . 8 ); 1,2-butanediol (C4) P0 2 3 12- 
butanediol (C4) BO,; 1,2-butanediol, 2,3-dimethyl- (C6) £,_<;; 1,2-butanediol, 2,3- 
dunethyl- (C6) n-BO,. 2 ; 1,2-butanediol, 2-ethyl- (C6) E,. 3 ; 1,2-butanediol, 2-ethyl- 
(C6) n-BO,; 1,2-butanediol, 2-methyl- (C5) (Mc E,.^; 1,2-butanediol, 2-methyl- 
(C5) PO,; 1,2-butanediol, 3,3-dimethyl- (C6) E,^; 1,2-butanediol, 3.3-dimethyl- 
(C6) n-BO,. 2 ; 1,2-butanediol, 3-methyI- (CS) (Me E,. 2 ); 1,2-butanediol, 3-methyI- 
(C5) PO,; 1,3-butanediol (C4) 2(Me E 3 ^); 1,3-butanedioI (C4) PO5; 1,3-butanediol 
(C4) BO2; 1,3-butanediol, 2,2,3-trimethyl- (C7) (Me E1.3); 1,3-butanediol, 2,2,3- 
trimethyl- (C7) PO,. 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 8 ); 13- 
butanediol, 2,2-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E 3 . 8 ); 
1,3-butanediol, 2,3-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2-ethyl- (C6) (Me E,^)| 

1.3- butanediol, 2-ethyl- (C6) PO^; 1,3-butanediol, 2-ethyl- (C6) BO,; 1,3- 
butanediol, 2-ethyl-2-methyl- (C7) (Me E,); 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
PO,; 1,3-butanediol, 2-ethyl-2-methyl- (C7) n-B0 2 ^; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me E,); 1,3-butanediol, 2-ethyl-3-methyl- (C7) PO,; 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-B0 2 ^; 1,3-butanediol, 2-isopropyl- (C7) (Me E,); 1,3- 
butanediol, 2-isopropyl- (C7) PO,; 1,3-butanediol, 2-isopropyl- (C7) n-B0 2 ^; 1,3- 
butanediol, 2-methyl- (CS) 2(Me E,. 3 ); 1,3-butanediol, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E 2 . 9 ; 1,3-butanediol, 2-propyl- (C7) PO,; 1,3-butanediol, 

2- propyl- (C7) n-BO,_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(MeE,_ 3 ); 1,3-butanediol, 

3- methyI- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 ^); 1,4-butanediol (C4) PO4.5; 

1.4- butanediol (C4) B0 2 ; 1,4-butanediol, 2,2,3-trimethyl- (C7) E 2 . 9 ; 1,4-butanediol, 
2,2,3-trimethyl- (C7) PO,; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BO,. 3 ; 1,4- 
butanediol, 2,2-dimethyl- (C6) (Me E,^); 1,4-butanediol, 2,2-dimethyl- (C6) PO* 
1,4-butanedi 1, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (Me E,^ 
6); 1,4-butanediol, 2,3-dimethyl- (C6) PO* 1,4-butanediol, 2,3-dimethyl- (C6) BO,; 
1,4-butanediol, 2-ethyl- (C6) (Me E M ); 1,4-butanediol, 2-ethyl- (C6) PO2; 1,4- 
butanediol, 2-ethyl- (C6) BO,; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E,_ 7 ; 1,4- 
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butanediol, 2-ethyl-2-methyl- (C7) PO i; 1,4-butanedioI, 2-ethyl-2-methyl- (C7) n- 
BO!_ 2 ; 1,4-butanediol, 2-ethyl-3-methyl- (C7) E^y; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) PO i; 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-BOi. 2 ; 1,4-butanediol, 
2-isopropyl- (C7) Ej.y; 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-BO^; 1,4-butanediol, 2-methyl- (C5) (Me E^q); 1,4- 
butanediol, 2-methyI- (C5) 2(Me Ei); 1,4-butanediol, 2-methyl- (C5) P0 3 ; 1,4- 
butanediol, 2-methyl- (C5) BO i; 1,4-butanediol, 2-propyl- (C7) Ei_ 5 ; 1,4- 
butanediol, 2-propyl- (C7) n-BO^; 1,4-butanediol, 3-ethyl-l-methyl- (C7) E 2 [ 9 ; 
1,4-butanediol, 3-ethyM -methyl- (C7) PO i; 1,4-butanediol, 3-ethyl-l -methyl- (C7) 
n-BO!. 3 ; 2,3-butanediol (C4) (Me Eg.^); 2,3-butanediol (C4) 2(Me E]); 2,3- 
butanediol (C4) P0 3 ^; 2,3-butanediol (C4) BO i; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO i; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO U3 , 2,3-butanediol, 2-methyl- (C5) (Me Ej.s); 2,3-butanediol, 2-methyl- (C5) 
P0 2 ; 2,3-butanediol, 2-methyl- (C5) BOi; 

3. 1,2-pentanediol (C5) E 3 . 10 ; 1,2-pentanediol, (C5) POj; 1,2- 
pentanediol, (C5) n-BO^; 1,2-pentanediol, 2-methyl (C6) E[. 3 ; 1,2-pentanedtol, 2- 
methyl (C6) n-BO i; 1,2-pentanediol, 2-methyl (C6) BO i; 1,2-pentanediol, 3-methyl 
(C6) E!_ 3 ; 1,2-pentanediol, 3-methyl (C6) n-BO i; 1,2-pentanediol, 4-mcthyl (C6) 
El-3; 1,2-pentanediol, 4-methyl (C6) n-BO i; 1,3-pentanedioI (C5) 2(Me-E 1 . 2 ); 1,3- 
pentanediol (C5) P0 3-4 ; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-E]); 1,3- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,3-pentanediol, 2,2-dimethyl- (C7) n-B0 2 ^; 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-E]); 1,3-pentanediol, 2,3-dimethyl- (C7) 
PO i; 1,3-pentanediol, 2,3-dimethyl- (C7) n-B0 2 ^; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ei); 1,3-pentanediol, 2,4-dimethyl- (C7) PO^ 1,3-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,3-pentanediol, 2-ethyJ- (C7) E 2 . 9 ; 1,3-pentanediol, 2- 
ethyl- (C7) PO]; 1,3-pentanediol, 2-ethyI- (C7) n-BO]^; 1,3-pentanediol 2-methyl- 
(C6) 2(Me-Ei_6); 1,3-pentanediol, 2-methyl- (C6) PC^.3; 1,3-pentanediol, 2- 
methyl- (C6) BO]; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 

3.4- dimethyl- (C7) PO i; 1,3-pentanediol, 3,4-dimethyl- (C7) n-BC>2_4; 1,3- 
pentanediol, 3-methyl- (C6) (Me-E^); 1,3-pentanediol, 3-methyl- (C6) P0 2 . 3 ; 1,3- 
pentanediol, 3-methyl- (C6)BOi; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ei); 1,3- 
pentanediol, 4,4-dimethyl- (C7) POi; 1,3-pentanediol, 4,4-dimethyl- (C7) n-BO^; 
1,3-pentanediol, 4-methyl- (C6) (Me-E^); 1,3-pentanediol, 4-methyl- (C6) PO^; 

1.3- pentanediol, 4-methyl- (C6) BO i; 1,4-pentanediol, (C5) 2(Me-Ei_ 2 ); 1,4- 
pentanediol (C5) P0 3 ^; 1,4-pentanediol, 2,2-dimethyl- (C7) (M -E]); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B0 2 ^; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-E^; 1,4-pentanediol, 2,3-dimethyl- (C7) 
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POj; 1,4-pentanediol, 2,3 -dimethyl- (C7) n-BC>2_4; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ei); 1,4-pentanediol, 2,4-dimethyl- (C7) POj; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-B02_4i 1,4-pentanediol, 2-methyl- (C6) (Me-E^); 1,4- 
pentanediol, 2-methyl- (C6) P0 2 _3; 1,4-pentanediol, 2-methyl- (C6) BOi; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,3-dimethyl- (C7) POi; 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B(>2_4; 1,4-pentanediol, 3,4-dimethyl- (C7) 
(Me-EO; 1,4-pentanediol, 3,4-dimethyl- (C7) POi; 1,4-pentanediol, 3,4-dimethyl- 
(C7) n-B0 2 ^; 1,4-pentanediol, 3-methyl- (C6) 2(Me-E 1 _ 6 ); 1,4-pentanediol, 3- 
methyl- (C6) PO2-3; 1,4-pentanediol, 3-methyl- (C6) BOi; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-E 1 _ 6 ), 1,4-pentanediol, 4-methyl- (C6) PO2.3; 1,4-pentanediol, 
4-methyl- (C6) BO^ 1,5-pentanediol, (C5) (Me-E^o); 1,5-pentanediol (C5) 2(Me- 
Ej); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) E^v; 1,5- 
pentanediol, 2,2-dimethyl- (C7) POj; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BOi_ 2 ; 

1.5- pentanediol, 2,3-dimethyl- (C7) Ej.y; 1,5-pentanediol, 2,3-dimethyl- (C7) PO]; 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BOi_ 2 ; 1,5-pentanediol, 2,4-dimethyl- (C7) 
Ej.y; 1,5-pentanediol, 2,4-dimethyl- (C7) POi; 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BOi_ 2 ; 1,5-pentanediol, 2-ethyl- (C7) E^s; 1,5-pentanediol, 2-ethyl- (C7) n-BOx. 
2 ; 1,5-pentanediol, 2-methyl- (C6) (Me-E^); 1,5-pentanediol, 2-methyl- (C6) P0 2 ; 
1,5-pentanediol, 3,3-dimethyl- (C7) E1.7; 1,5-pentanediol, 3,3-dimethyl- (C7) POi; 
1,5-pentanediol, 3,3-dimethyl- (C7) n-BOi_ 2 ; 1,5-pentanediol, 3-methyl- (C6) (Me- 
El-4); 1,5-pentanediol, 3-methyl- (C6) P0 2 ; 2,3-pentanediol, (C5) (Me-Ei.3); 2,3- 
pentanediol, (C5) P0 2 ; 2,3-pentanediol, 2-methyl- (C6) E^; 2,3-pentanediol, 2- 
methyl- (C6) POi; 2,3-pentanediol, 2-methyl- (C6) n-BOi_ 2 ; 2,3-pentanediol, 3- 
methyl- (C6) E1.7; 2,3-pentanediol, 3-methyl- (C6) POi; 2,3-pentanediol, 3-methyl- 
(C6) n-BOi_ 2 ; 2,3-pentanediol, 4-methyl- (C6) E1.7; 2,3-pentanediol, 4-methyl- 
(C6) POi; 2,3-pentanediol, 4-methyl- (C6) n-BO^; 2,4-pentanediol, (C5) 2(Me- 
E1-4); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-Ej_4); 
2,4-pentanediol, 2,3-dimethyl- (C7) PO2; 2,4-pentanediol, 2,4-dimethyl- (C7) (Mc- 
Ej.4); 2,4-pentanediol, 2,4-dimethyl- (C7) P02; 2,4-pentanediol, 2-methyl- (C7) 
(Me-Es-lo); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- 
(C7) (Me-E M ); 2,4-pentanediol, 3,3-dimethyl- (C7) P02; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E5_i 0 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4. 1,3-hexanediol (C6) (Me-Ei.5); 1,3-hexanediol (C6) P0 2 ; 1,3- 
hexanediol (C6) BOi; 1,3-hexanedi 1, 2-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 2- 
methyl- (C7) PO^ 1,3-hexanediol, 2-methyl- (C7) n-BOi_ 3 ; 1,3-hexanediol, 2- 
methyl- (C7) BOi; 1,3-hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 3-methyl- 
(C7) POi; 1,3-hexanediol, 3-methyl- (C7) n-BOx^i 1,3-hexanediol, 4-methyl- (C7) 
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E2.9; 1,3-hexanediol, 4-methyl- (C7) PO^ 1,3-hexanediol, 4-methyl- (C7) n-BOu; 
1,3-hexanediol, 5-methyl- (C7) E 2 _ 9 ; 1,3-hexanediol, 5-methyl- (C7) PO^ 1,3- 
hexanediol, 5-methyl- (C7) n-BO^; 1,4-hexanedioI (C6) (Me-E^s); 1,4-hexanediol 
(C6) PO2; 1,4-hexanediol (C6) BOi; 1,4-hexanediol, 2-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 2-methyl- (C7) PO^ 1,4-hexanediol, 2-methyl- (C7) n-BOi.3; 1,4- 
hexanediol, 3-methyl- (C7) E 2 _ 9 ; 1,4-hexanediol, 3-methyI- (C7) POi; 1,4- 
hexanediol, 3-methyl- (C7) n-BOj^; 1,4-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 4-methyl- (C7) PO^ 1,4-hexanediol, 4-methyl- (C7) n-BO!_ 3 ; 1,4- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 5-methyl- (C7) PO i; 1,4- 
hexanediol, 5-methyl- (C7) n-BOx_ 3 ; 1,5-hexanediol (C6) (Me-E,^); 1,5-hexanediol 
(C6) PO2; 1,5-hexanediol (C6) BOj; 1,5-hexanediol, 2-methyl- (C7) E 2 _ 9 ; 1,5- 
hexanediol, 2-methyl- (C7) POi; 1,5-hexanediol, 2-methyl- (C7) n-BO^; 1,5- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 3-methyl- (C7) POi; 1,5- 
hexanediol, 3-methyl- (C7) n-BO^; 1,5-hcxanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-mcthyl- (C7) PO^ 1,5-hexanediol, 4-methyl- (C7) n-BOi.3; 1,5- 
hexanediol, 5-methyl- (C7) E 2 _ 9 ; 1,5-hexanediol, 5-methyl- (C7) POj; 1,5- 
hexanediol, 5-methyl- (C7) n-BOi_ 3 ; 1,6-hexanediol (C6) (Me-Ei.^; 1,6-hexanediol 
(C6) POi_ 2 ; 1,6-hexanediol (C6) 11-BO4; 1,6-hexanediol, 2-methyl- (C7) Ei. s , 1,6- 
hexanediol, 2-methyl- (C7) n-BOi. 2 ; 1,6-hexanediol, 3-methyl- (C7) E^; 1,6- 
hexanediol, 3-methyl- (C7) n-BO^; 2,3-hexanediol (C6) Ej. 5 ; 2,3-hexanediol (C6) 
n-BOi; 2,3-hexanediol (C6) BOi; 2,4-hexanediol (C6) (Me-E 3 . 8 ); 2,4-hexanediol 
(C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-Ej.^; 2,4-hexanediol 2-methyl- (C7) 
PO!_ 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E^); 2,4-hexanediol 3-methyl- (C7) 
POi_ 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-Ej^); 2,4-hexanediol 4-methyl- (C7) 
PO!_ 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-E^; 2,4-hexanediol 5-methyl- (C7) 
POi_ 2 ; 2,5-hexanediol (C6) (Me-E 3 . 8 ); 2,5-hexanedioI (C6) P0 3 ; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ei. 2 ); 2,5-hexanediol 2-methyl- (C7) POi_ 2 ; 2,5-hexanediol, 3- 
methyl- (C7) (Me-Ej.^; 2,5-hexanediol 3-methyl- (C7) POi_ 2 , 3,4-hexanediol (C6) 
EO1.5; 3,4-hexanediol (C6) n-BOi; 3,4-hexanediol (C6) BO]; 

5. 1,3-heptanediol (C7) E\.r, 1,3-heptanediol (C7) POi; 1,3- 
heptanediol (C7) n-BO!_ 2 ; 1,4-heptanediol (C7) E1.7; 1,4-heptanediol (C7) PO[; 
1,4-heptanedioI (C7) n-BOi. 2 ; 1,5-heptanediol (C7) E1.7; 1,5-heptanediol (C7) 
PO]; 1,5-heptanediol (C7) n-BOi. 2 ; 1,6-heptanediol (C7) Ei_ 7 ; 1,6-heptanedioI 
(C7) PO!; 1,6-heptanediol (C7) h-BO^; 1,7-heptanedi 1 (C7) E^; 1,7- 
heptanediol (C7) n-BOi; 2,4-heptanedioI (C7) E 3 _h>; 2,4-heptanediol (C7) (Me-E]); 

2.4- heptanedioI (C7)POi; 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanediol (C7) E 3 . 10 ; 

2.5- heptanediol (C7) (Me-Ej); 2,5-heptanediol (C7) PO]; 2,5-heptanediol (C7) n- 
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BO3; 2,6-heptanediol (C7) E 3 _i 0 ; 2,6-heptanediol (C7) (Me-Ei); 2,6-heptanediol 
(C7) POj; 2,6-heptanediol (C7) 11-BO3; 3,5-heptanediol (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ej); 3,5-heptanediol (C7) POj; 3,5-heptanediol (C7) 11-BO3; 

6. 1,3-butanediol, 3-methyI-2-isopropyl- (C8) POi; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) PO^ 1,3-butanediol, 2,2-diethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 

2.3- dimethyl- (C8) E2.5; 2,4-hexanediol, 2,4-dimethyl- (C8) E2-5; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 _s; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 _s; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyI- (C8) E2.5; 2,4-hexanediol, 

4.5- dimethyl- (C8) E2.5; 2,4-hexanediol, 5,5-dimethyt- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 _5; 2,5-hexanediol, 
2,5-dimethyl- (C8) E2-5; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 .s; 2,5-hexanediol, 

3.4- dimethyl- (C8) E2.5; 3,5-heptanediol, 3-methyl- (C8) E 2 _s; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOj.2; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BO^; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BOi_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOi_ 
2 ; 2,4-hexanediol, 3,5-dimethyI- (C8) n-BO^; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOj.2; 2,4-hexanediol, 5,5-dimethyl-, n-BOi_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi_ 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi_ 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BOi_2; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BOi.2; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi_ 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BOj. 2 ; 
1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) n-BOi; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOj; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BOi; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BO!; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; U-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOj; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOi; L 4 ' 
pentanediol, 2,2,3 -trimethyl- (C8) n-BOj; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) n-BOi; 2,4-pentanediol, 2,3,4-trimethyl- (C8) n-BOi; 2,4-hexanediol, 4-ethyl- 
(C8) n-BOj, 2,4-heptanediol, 2-methyl- (C8) n-BOi; 2,4-heptanediol, 3-methyl- 
(C8) n-BOi; 2,4-heptanediol, 4-methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- 
(C8) n-BOi; 2,4-heptanediol, 6-methyl- (C8) n-BOj; 2,5-heptanedioI, 2-methyl- 
(C8) n-BOi; 2,5-heptanedi I, 3-methyl- (C8) n-BOj; 2,5-heptanediol, 4-methyl- 
(C8) n-BOi; 2,5-heptanediol, 5-methyl- (C8) n-BO}; 2,5-heptanediol, 6-methyl- 
(C8) n-BOj; 2,6-heptanediol, 2-methyl- (C8) n-BO]; 2,6-heptanediol, 3-methyl- 
(C8) n-BOi; 2,6-heptanediol, 4-methyl- (C8) n-BOi; 3,5-heptanediol, 2-methyl- 
(C8) n-BOi; 1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) E^; 1,3-butanediol, 2- 
ethyl-2,3-dimethyl- (C8) E\.y, 1,3-butanediol. 2-methyl-2-isopropyl- (C8) Ei_ 3 ; 1,4- 
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butanediol, 3-methyl-2-isopropyl- (C8) Ei_ 3 ; 1,3-pentanedioI, 2,2,3-trimethyl- (C8) 
E l-3i U-pentanediol, 2,2,4-trimethyl- (C8) Ei_ 3 ; 1,3-pentanedioI, 2,4,4-trimethyl- 
(C8) EL3; 1,3-pentanediol, 3,4,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3- 
trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 
2,3,3-trimethyl- (C8) Ei_ 3 ; 1,4-pentanediol, 3,3,4-trimethyl- (C8) E1.3; 2,4- 
pentanediol, 2,3,4-trimethyl- (C8) E^; 2,4-hexanediol, 4-ethyl- (C8) E^; 2,4- 
heptanediol, 2-methyl- (C8) E1.3; 2,4-heptanedioI, 3-methyl- (C8) E^; 2,4- 
heptanediol, 4-methyl- (C8) E^; 2,4-heptanedioI, 5-methyl- (C8) E1.3; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) E1.3; 2,5- 
heptanediol, 3-methyl- (C8) E^; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) E^; 2,5-heptanediol, 6-methyl- (C8) E^; 2,6- 
heptanediol, 2-methyl- (C8) E^; 2,6-heptanediol, 3-methyl- (C8) E^i 2,6- 
heptanediol, 4-methyl- (C8) E^; and/or 3,5-heptanediol, 2-methyl- (C8) E^; and 
7. mixtures thereof. 

35. The composition of Claim 34 wherein said principal solvent is selected from 
the group consisting of: 

1. 1,2-propanedioI (C3) 2(Me-E 3 ^); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E 8 _io); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
El); 1,2-propanediol, 2-methyl- (C4) PO3; 1,3-propanediol (C3) 2(Me-E 8 ); 1,3- 
propanediol (C3) P0 6 ; 1,3-propanediol, 2,2-diethyl- (C7) E4.7; 1,3-propanediol, 
2,2-diethyl- (C7) POj; 1,3-propanediol. 2,2-diethyl- (C7) n-B0 2 ; 1,3-propanediol, 

2.2- dimethyl- (C5) 2(Me E^); 1,3-propanediol, 2,2-dimethyl- (C5) PO4; 1,3- 
propanediol, 2-<l-methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(l-methylpropyI)- 
(C7) POj; 1,3-propanediol, 2-(l-methylpropyl)- (C7) 11-BO2; 1,3-propanediol, 2-{2- 
methylpropyl)- (C7) E4.7; 1,3-propanediol, 2-(2-methylpropyl)- (C7) POj; 1,3- 
propanediol, 2<2-methylpropyl)- (C7) n-B(>2; 1,3-propanediol, 2-ethyl- (C5) (Me 
E9-I0); 1,3-propanediol, 2-ethyl- (C5) 2(Me Ej); 1,3-propanediol, 2-ethyl- (C5) 
PO3; 1,3-propanediol, 2-ethyl-2-methyl- (C6) (MeE 3 ^); 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) PO2; 1,3-propanediol, 2-ethyl-2-methyI- (C6) BOj; 1,3-propanediol, 2- 
isopropyl- (C6) (Me E 3 ^); 1,3-propanediol, 2-isopropyl- (C6) PO2; 1,3- 
propanediol, 2-isopropyl- (C6) BO^ 1,3-propanediol, 2-methyl- (C4) 2(Me E4.5); 

1.3- propanediol, 2-methyl- (C4) PO5; 1,3-propanediol, 2-methyl- (C4) B0 2 ; 1,3- 
propanediol, 2-methyl-2-isopropyl- (C7) £5.9; 1,3-propanediol, 2-methyl-2- 
isopropyl- (C7) POi; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) n-B02.3; 1,3- 
propanediol, 2-methyI-2-propyI- (C7) E4.7; 1,3-propanediol, 2-methyl-2-propyl- 
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<C7) PO,; 1,3-propanediol, 2-methyl-2-propyi- (C7) n-BOa; U-propanediol 2- 
propyl- (C6) (Me E,^); 1,3-propanediol, 2-propyl- (C6) PO2; 

2 1,2-butanediol (C4) (Me E^g); 1,2-butanediol (C4) PO^; 1,2-butanediol 
(C4) BO,; 1,2-butanediol, 2,3-dimethyl- (C6) E 2 . 5 ; 1,2-butanediol, 2,3-dimethyl- 
(C6) n-BO,; 1,2-butanediol, 2-ethyl- (C6) E,. 3 ; 1,2-butanediol, 2-ethyl- (C6) n- 
BO,; 1,2-butanediol, 2-methyl- (C5) (Me E,_ 2 ); 1,2-butanediol, 2-methyl- (C5) 
PO,; 1,2-butanediol, 3,3-dimethyl- (C6) E 2 . 5 ; 1,2-butanediol, 3,3-dimethyl- (C6) n- 
BO,; 1,2-butanediol, 3-methyl- (C5) (Me E,. 2 ); 1,2-butanediol, 3-methyl- (C5) 
PO,; 1,3-butanediol (C4) 2(Me E 5 ^); 1,3-butanediol (C4) B0 2 ; 1,3-butanediol 
2,2,3-tnmethyl- (C7) (Me E,. 3 ), 1,3-butanediol, 2,2,3-trimethyl- (C7) P0 2 1 3- 
butanediol, 2,2-dimethyl- (C6) (Me E^g); 1,3-butanediol, 2,2-dimethyl- (C6) PO3; 
1,3-butaned.ol, 2,3-dimethyl- (C6) (Me E^g); 1,3-butanediol, 2,3-dimethyl- (C6) 
PO3; 1,3-butanediol, 2-ethyl- (C6) (Me £4^5). 1,3-butanediol, 2-ethyl- (C6) P0 2 3 
1,3-butanediol, 2-ethyl- (C6) BO,; 1,3-butanediol, 2-eth y l-2-methyl- (C7) (Me E,) 

1.3- butanediol, 2-cthyl-2-methyl- (C7) PO,; 1,3-butanediol. 2-ethyl-2-methyl- (C7) 
n-B0 3 ; 1,3-butanediol, 2-ethyl-3 -methyl- (C7) (Me E,); 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) PO,; 1,3-butanediol, 2-ethyl-3-methyl- (CI) n-BC^; 1,3-butanediol, 2- 
isopropyl- (C7) (Me E,); 1,3-butanediol, 2-isopropyl- (C7) PO,; 1,3-butanediol, 2- 
isopropyl- (C7) n-B0 3 ; 1,3-butanediol, 2-methyl- (C5) 2(Me E 2 . 3 ); 1,3-butanediol, 
2-methyl- (C5) PO4; 1,3-butanediol. 2-propyl- (C7) E^g; 1,3-butanediol, 2-propyl- 
(C7) PO,; 1,3-butanediol, 2-propyl- (C7) n-B02.3; 1,3-butanediol, 3-methyl- (C5) 
2(Me E 2 . 3 ); 1,3-butanediol, 3-methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 3 ^); 

1.4- butanediol (C4) PO4.5; 1,4-butanediol, 2,2,3-trimethyl- (C7) £5.9; 1.4- 
butanediol, 2,2,3-trimethyl- (C7) PO,; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-B0 2 . 
3; 1,4-butanediol, 2,2-dimethyl- (C6) (Me E 3 ^); 1.4-butanediol, 2,2-dimethyl- (C6) 
P02; 1,4-butanediol, 2,2-dimethyl- (C6) BO,; 1,4-butanediol, 2,3-dimethyl- (C6) 
(Me E 3 ^); 1,4-butanediol, 2,3-dimethyl- (C6) PC^; 1,4-butanediol, 2,3-dimethyl- 
(C6) BO,; 1,4-butanediol, 2-ethyl- (C6) (Me E,^); 1,4-butanediol, 2-ethyl- (C6) 
P02; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-2-methyl- 
(C7) PO,; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n-BO^ 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) E4.7; 1,4-butanediol, 2-ethyl-3-methyl- (C7) PO,; 1,4-butanediol, 2- 
ethyl-3-methyl- (C7) n-BO* 1,4-butanediol, 2-isopropyl- (C7) E4.7; 1,4-butanediol, 
2-isopropyl- (C7) PO,; 1,4-butanediol, 2-isopr pyl- (C7) n-B0 2 ; 1,4-butanediol, 2- 
methyl- (C5) (Me E9. 10 ); 1,4-butanediol, 2-mcthyl- (C5) 2(Me E,); 1,4-butanediol. 
2-methyl- (C5) PO3; 1,4-butanediol, 2-pr pyl- (C7) E 2 . 5 ; 1,4-butanediol, 2-propyl- 
(C7) n-BO,; 1,4-butanediol, 3-ethyH -methyl- (C7) Eg.g; 1,4-butanediol, 3-ethyH- 
methyl- (C7) PO,; 1,4-butanediol, 3-ethyM-methyl- (C7) n-BO^; 2,3-butanediol 
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(C4) (Me E 9 . 10 ); 2,3-butanediol (C4) 2(Me Ej), 2,3-butanediol (C4) P0 3 ^; 2,3- 
butanediol, 2,3-dimethyl- (C6) E7.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO\; 2,3- 
butanediol, 2,3-dimethyl- (C6) B0 2 _ 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E 2 _s); 
2,3-butanediol, 2-methyl- (C5) P0 2 ; 2,3-butanediol, 2-methyl- (C5) BO]; 

3 1,2-pentanediol (C5) E 7 . 10 ; 1,2-pentanediol, (C5) PO^ 1,2- 
pentanediol, (C5) n-B03; 1,2-pentanediol, 2-methyl (C6) E1.3; 1,2-pentanediol, 2- 
methyl (C6) n-BOi, 1,2-pentanediol, 3 -methyl (C6) E1.3; 1,2-pentanediol, 3-methyl 
(C6) n-BOj; 1,2-pentanediol, 4-methyI (C6) E^; 1,2-pentanediol, 4-methyl (C6) n- 
BOj; 1,3-pentanediol (C5) 2(Me-Ei_ 2 ), 1,3-pentanediol (C5) PO3.4; 1,3- 
pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,2-dimethyl- (C7) POj, 

1.3- pentanediol, 2,2-dimethyl- (C7) n-BC>3; 1,3-pentanediol, 2,3-dimethyl- (C7) 
(Me-Ei), 1,3-pentanediol, 2,3-dimethyl- (C7) PO]; 1,3-pentanediol, 2,3-dimethyl- 
(C7) n-B0 3 ; 1,3-pentanediol, 2,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,4- 
dimethyl- (C7) POj; 1,3-pentanediol, 2,4-dimethyl- (C7) n-B03; 1,3-pentanediol, 2- 
ethyl- (C7) E^g; 1,3-pentanediol 2-ethyI- (C7) POj; 1,3-pentanediol, 2-ethyl- (C7) 
n-B0 2 .3; 1,3-pentanediol, 2-methyl- (C6) 2(Me-E^); 1,3-pentanediol 2-methyl- 
(C6) PC^.3; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 3,4- 
dimethyl- (C7) POj; 1,3-pentanediol, 3,4-dimethyl- (C7) n-BC>3; 1,3-pentanediol, 3- 
methyl- (C6) 2(Me-E4_$); 1,3-pentanediol, 3-methyl- (C6) P0 2 _3; 1,3-pentanediol, 

4.4- dimethyl- (C7) (Me-E]); 1,3-pentanediol 4,4-dimethyl- (C7) POi; 1,3- 
pentanediol, 4,4-dimethyl- (C7) n-B03; 1,3-pentanediol, 4-methyl- (C6) 2(Me-E^ 
g); 1,3-pentanediol, 4-methyl- (C6) P0 2 .3; 1,4-pentanediol (C5) 2(Me-Ei_ 2 ); 1,4- 
pentanediol (C5) P0 3 _4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol 2,2-dimethyl- (C7) POi, 1,4-pentanediol 2,2-dimethyl- (C7) n-B03; 
1,4-pentanediol 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
POj; 1,4-pentanediol 2,3-dimethyl- (C7) n-B03; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,4-pentanediol, 2,4-dimethyl- (C7) POj; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-B03; 1,4-pentanediol 2-methyl- (C6) (Me-E^), 1,4-pentanediol, 
2-methyl- (C6) PC^.3; 1,4-pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 3,3-dimethyl- (CI) POj; 1,4-pentanediol, 3,3-dimethyl- (C7) n-B03; 
1,4-pentanediol 3,4-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) 
POi; 1,4-pentanediol 3,4-dimethyl- (C7) n-B03; 1,4-pentanediol, 3-methyl- (C6) 
2(Me-E4^); 1,4-pentanediol, 3-methyl- (C6) P0 2 . 3 ; 1,4-pentanediol, 4-methyl- 
(C6) 2(Me-E4^); 1,4-pentanediol 4-methyl- (C6) P0 2 . 3 ; 1,5-pentanediol, (C5) 
(Me-Eg.10); 1,5-pentanediol (C5) 2(Me-Ei); 1,5-pentanedi 1 (C5) PO3; 1,5- 
pentanediol 2,2-dimethyl- (C7) E4.7; 1,5-pentanediol 2,2-dimethyl- (C7) POj; 1,5- 
pentanediol 2,2-dimethyl- (C7) n-B0 2 ; 1,5-pentanediol 2,3-dimethyl- (C7) E4.7; 
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1,5-pentanediol, 2,3-dimethyI- (C7) POi; 1,5-pentanediol, 2,3-dimethyl- (C7) n- 
BO2; 1,5-pentanediol, 2.4-dimethyl- (C7) E4.7; 1,5-pentanediol, 2,4-dimethyl- (C7) 
POu 1,5-pentanediol, 2,4-dimethyl- (C7) n-B02; 1,5-pentanediol, 2-ethyl- (C7) E2. 
5; 1,5-pentanediol, 2-ethyl- (C7) n-BO i; 1,5-pentanediol, 2-methyl- (C6) (Me-E^); 
1,5-pentanediol, 2-methyl- (C6) P0 2 ; 1,5-pentanediol, 3,3-dimethyl- (C7) E4.7; 1,5- 
pentanediol, 3,3-dimethyl- (C7) POj; 1,5-pentanediol, 3,3-dimethyl- (C7) n-B0 2 ; 
1,5-pentanediol, 3-methyl- (C6) (Me-E 1-4 ); 1,5-pentanediol, 3-methyl- (C6) P0 2 ; 
2,3-pentanediol, (C5) (Me-E^); 2,3-pentanediol, (C5) PO2; 2,3-pentanediol, 2- 
methyl- (C6) E4.7; 2,3-pentanediol, 2-methyl- (C6) POi; 2,3-pentanediol, 2-methyl- 
(C6) n-B0 2 ; 2,3-pentanediol, 3-methyl- (C6) E4.7; 2,3-pentanediol, 3-methyl- (C6) 
POi; 2,3-pentanediol, 3-methyl- (C6) n-BC^; 2,3-pentanediol, 4-methyl- (C6) £4.7, 
2,3-pentanediol, 4-methyl- (C6) PO^ 2,3-pentanediol, 4-methyl- (C6) n-B0 2 ; 2,4- 
pentanediol, (C5) 2(Me-E 2i4 ); 2,4-pentanediol (C5) PO4; 2,4-pentanediol, 2,3- 
dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4- 
pentanediol, 2,4-dimethyl- (C7) (Me-E 2 _4); 2,4-pentanediol, 2,4-dimethyl- (C7) 
PO2; 2,4-pentanediol, 2-methyl- (C7) (Me-Eg_i 0 ); 2,4-pentanediol, 2-methyl- (C7) 
PO3; 2,4-pentanediol, 3,3-dimethyl- (C7) (Me-E 2 ^); 2,4-pentanediol, 3,3-dimethyl- 
(C7) PC^; 2,4-pentanediol, 3-methyl- (C6) (Me-Eg_ 10 ); 2,4-pentanediol, 3-methyl- 
(C6)P0 3 ; 

4. 1,3-hexanediol (C6) (Me-E 2 _5); 1,3-hexanediol (C6) P0 2 ; 1,3- 
hexanediol (C6) BO]; 1,3-hexanediol, 2-methyl- <C7) E^g; 1,3-hexanediol, 2- 
methyl- (C7) PO i; 1,3-hexanediol, 2-methyl- (C7) n-B0 2 -3; 1,3-hexanediol, 3- 
methyl- (C7) E^g; 1,3-hexanediol, 3-methyl- (C7) POi; 1,3-hexanediol, 3-methyl- 
(C7) 11-BO2.3; 1,3-hexanediol, 4-methyl- (C7) E^g; 1,3-hexanediol, 4-methyl- (C7) 
POi; 1,3-hexanediol, 4-methyl- (C7) n-BO^; 1,3-hexanediol, 5-methyl- (C7) E,s_g; 

1.3- hexanediol, 5-methyl- (C7) POi; 1,3-hexanediol, 5-methyl- (C7) 11-BO2.3; 1,4- 
hexanediol (C6) (Me-E 2 . 5 ); 1,4-hexanediol (C6) P0 2 ; 1,4-hexanediol (C6) BOi; 

1.4- hexanediol, 2-methyl- (C7) E^g; 1,4-hexanediol, 2-methyl- (C7) POj; 1,4- 
hexanediol, 2-methyl- (C7) n-B0 2 . 3 ; 1,4-hexanediol, 3-methyl- (C7) Eg-g; 1,4- 
hexanediol, 3-methyl- (C7) POi; 1,4-hexanediol, 3-methyl- (C7) n-BC^.3; 1,4- 
hexanediol, 4-methyl- (C7) E6-g; 1,4-hexanediol, 4-methyl- (C7) POi; 1,4- 
hexanediol, 4-methyl- (C7) n-B0 2 . 3 ; 1,4-hexanediol, 5-methyl- (C7) E^g; 1,4- 
hexanediol, 5-methyl- (C7) POj; 1,4-hexanediol, 5-methyl- (C7) n-BC^.3; 
hexanediol (C6) (Me-E 2 _5); 1,5-hexanedi 1 (C6) P0 2 ; 1,5-hexanediol (C6) BOj; 

1.5- hexanediol, 2-methyl- (C7) E6_g; 1,5-hexanediol, 2-methyl- (C7) POj; 1,5- 
hexanediol, 2-methyl- (C7) n-BO^; 1,5-hexanediol, 3-methyl- (C7) E6_g; 1,5- 
hexanediol, 3-methyl- (C7) POi; 1,5-hexanediol, 3-methyl- (C7) n-B02- 3 ; 1,5- 
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hexanediol, 4-methyl- (C7) E^g; 1,5-hexanediol, 4-methyl- (C7) POi; 1,5- 
hexanediol, 4-methyl- (C7) n-B0 2 . 3 ; 1,5-hexanediol, 5-methyl- (C7) E^g; 1^5- 
hexanediol, 5-methyl- (C7) PO i; 1,5-hexanediol 5-methyl- (C7) n-B02. 3 ; 1> 
hexanediol (C6) (Me-Ej.j); 1,6-hexanediol (C6) PO^; 1,6-hexanediol (C6) n- 
B0 4 ; 1,6-hexanediol, 2-methyI- (C7) E 2 . 5 ; 1,6-hexanediol, 2-methyl- (C7) n-BO i; 
1,6-hexanediol, 3-methyl- (C7) E 2 . 5 ; 1,6-hexanediol, 3-methyl- (C7) n-BO i; 2,3- 
hexanediol (C6) E 2 _ 5 , 2,3-hexanedioI (C6) n-BO,; 2,4-hexanediol (C6) (Me-E 5 8 ); 
2,4-hexanediol (C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-E^); 2,4-hexanediol 
2-methyl- (C7) POj.* 2,4-hexanediol, 3-methyl- (C7) (Me-Ej.j), 2,4-hexanediol 3- 
methyl- (C7) PO^; 2.4-hexanediol, 4-methyl- (C7) (Me-E^); 2,4-hexanediol 4- 
methyl- (C7) fO U2 , 2,4-hexanediol, 5-methyl- (C7) (Me-E^); 2,4-hexanediol 5- 
methyl- (C7) PO^; 2.5-hexanediol (C6) (Me-E 5 . 8 ); 2,5-hexanediol (C6) P0 3 ; 2,5- 
hexanediol, 2-methyl- (C7) (Me-E^); 2,5-hexanediol 2-methyl- (C7) PO^, 2,5- 
hexanediol, 3-methyl- (C7) (Me-E,_ 2 ); 2,5-hexanediol 3-methyl- (C7) PO^,' 3,4- 
hexanediol (C6) EC^.5; 3,4-hexanediol (C6) n-BO] ; 

5. 1,3-heptanediol (C7) E 3 ^; 1,3-heptanediol (C7) PO i; 1,3- 
heptanediol (C7) n-B0 2 ; 1,4-heptanedioI (C7) E 3 . 6 ; 1,4-heptanediol (C7) PO i; 1,4- 
heptanediol (C7) n-B0 2 ; 1,5-heptanedioI (C7) E 3 ^; 1,5-heptanediol (C7) POl' 
heptanediol (C7) n-B0 2 ; 1,6-heptanediol (C7) E 3 ^; 1,6-heptanediol (C7) PO i; 1,6- 
heptanediol (C7) n-BO* 1,7-heptanediol (C7) E U2 , 1,7-heptanediol (C7) n-BOj; 

2.4- heptanediol (C7) E 7 _ 10 ; 2,4-heptanediol (C7) (Me-Ej); 2,4-heptanediol (C7) 
POi; 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanediol (C7) E 7 . 10 ; 2,5-heptanedioI (C7) 
(Me-EO; 2,5-heptanediol (C7) POi; 2,5-heptanediol (C7) n-B0 3 ; 2,6-heptanediol 
(C7) E 7 . 10 ; 2,6-heptanediol (C7) (Me-Ei); 2,6-heptanediol (C7) POj, 2,6- 
heptanediol (C7) n-BC^; 3,5-heptanediol (C7) E 7 . 10 ; 3,5-heptanediol (C7) (Me-E j); 

3.5- heptanediol (C7) POi; 3,5-heptanediol (C7) n-BCty 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) POi; 2,4-pentanedioI, 
2,3,3-trimethyl- (C8) PO i; 1,3-butanediol, 2,2-diethyl- (C8) E 2 . 5 ; 2,4-hexanediol! 

2.3- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
2,5-dimcthyl- (C8) E 2 . 5 , 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E2-5; 2,5-hexanediol, 2,4-dimethyl- (C8) E2.5; 2,5-hexanediol, 
2,5-dimethyl- (C8) E2.5; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyi- (C8) E 2 . 5 ; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOj.2; 2,4-hexanediol, 2,3-dimethjl- (C8) n-BO^; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BO^; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BO^; 2,4- 
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hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BO]. 
2i 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi.2; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOi. 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BOi_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi_ 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BOi. 2 ; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO^; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BOi. 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BO^; 3,5-heptanedioI, 3-methyl- (C8) n-BOi_ 2 ; 
1,3-propanediol, 2-(l,2-dimethylpropyl)- (C8) n-BO!; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOi; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BO i; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOj; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8)n-BOi; 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BOj; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOj; 2,4-hexanediol, 4-ethyt- (C8) n-BOj; 2,4-heptanediol, 2- 
methyl- (C8) n-BOj; 2,4-heptanediol, 3-methyl- (C8) n-BOi; 2,4-heptanediol, 4- 
methyl- (C8) n-BOj; 2,4-heptanediol, 5-methyl- (C8) n-BOi; 2,4-heptanediol, 6- 
methyl- (C8) n-BOx; 2,5-heptanediol. 2-methyl- (C8) n-BOi ; 2,5-heptanediol, 3- 
methyl- (CB) n-BO]; 2,5-heptanediol, 4-methyl- (C8) n-BOi; 2,5-heptanediol, 5- 
methyl- (C8) n-BOi; 2,5-heptanediol, 6-methyl- (C8) n-BOj; 2,6-heptanediol, 2- 
methyl- (C8) n-BOj; 2,6-heptanediol, 3-methyl- (C8) n-BOj; 2,6-heptanediol, 4- 
methyl- (C8) n-BO]; 3,5-heptanediol, 2-methyl- (C8) n-BOj; 1,3-propanediol, 2- 
(1,2-dimethylpropyl)- (C8) E1.3; 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) E1.3; 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E^; 1,4-butanediol, 3-methyl-2- 
isopropyl- (C8) E1.3; 1,3-pentanediol, 2,2,3-trimethyl- (C8) E1.3; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) E^; 1,3-pentanediol, 2,4,4-trimethyI- (C8) E]_ 3 ; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E1.3; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
E l-3i 1,4-pentanediol, 2,3,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) E!. 3 ; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E^; 2,4-hexanediol, 4-ethyl- (C8) 
Ei_y, 2,4-heptanediol, 2-methyl- (C8) E1.3; 2,4-heptanediol, 3-methyl- (C8) E1.3; 
2,4-heptanediol, 4-methyl- (C8) E1.3; 2,4-heptanediol, 5-methyl- (C8) E^; 2,4- 
heptanediol, 6-methyl- (C8) E1.3; 2,5-heptanediol 2-methyl- (C8) E1.3; 2,5- 
heptanediol, 3-methyl- (C8) E1.3; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) E1.3; 2,5-heptanediol, 6-methyl- (C8) E\.y, 2,6- 
heptanediol, 2-methyl- (C8) E1.3; 2,6-heptanediol, 3-methyl- (C8) E\.y, 2,6- 
heptanediol, 4-methyl- (C8) E1.3; and/or 3,5-heptanediol, 2-methyl- (C8) Ej_3 ; and 
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7. mixtures thereof. 

36. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 1 -phenyl- 1, 2-ethanedioI; l-phenyl-1,2- 
propanediol; 2-phenyl-l,2-propanediol; 3-phenyM,2-propanediol; l-(3- 
methylpheny!)-l,3-propanediol; l-(4-methyIphenyl)- 1,3 -propanediol; 2-methyI-l- 
phenyH t 3-propanediol; l-phenyI-l,3-butanediol; 3-phenyl-l,3-butanedioI; l-phenyl- 
1,4-butanediol; 2-phenyl-l,4-butanediol; l-phenyl-2,3-butanediol; and mixtures 
thereof 

37. The composition of Claim 36 wherein said principal solvent is selected from 
the group consisting of: 

l-phenyl-l,2-ethanediol; l-phenyl-l,2-propanediol; 2-phenyl-l,2-propanediol; 3- 
phenyl-l,2-propanediol; K3-methylphenyI)-l,3-propanediol; l-(4-methyIphenyl> 
1,3-propanediol; 2-methyl-l-phenyl-l,3-propanediol; l-phenyl-l,3-butanedioI; 3- 
phenyl-l,3-butanediol; l-phenyl-l,4-butanediol; and mixtures thereof 

38. The composition of Claim 37 wherein said principal solvent is selected from 
the group consisting of: 

l-phenyl-l,2-propanediol; 2-phenyl-l f 2-propanediol; 3-phenyM,2-propanediol; l-(3- 
methylpheny!)-l,3-propanediol; l-<4-methyIphenyl)-l f 3-propanediol; 2-methyl-l- 
phenyl-I,3-propanediol; and/or l-phenyH,4-butanedioI; and mixtures thereof 

39. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: solvents are homology or analogs, of the 
parent compounds below where one, or more, CH2 groups are added while, for each 
CH 2 group added, two hydrogen atoms are removed from adjacent carbon atoms in 
the molecule to form one carbon-carbon double bond, thus holding the number of 
hydrogen atoms in the molecule constant, the parent compounds including the 
following: 

I. mono-ols including: 

a. n-propanol; and/or 

b. 2-butanol or 2-methyl-2-propanoI; 

II. hexane diol isomers including: 2,3-butanediol, 2,3-dimethyl-; 1,2-butanediol, 
2,3-dimethyl-; 1,2-butanediol, 3,3-dimethyI-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanedioI; 3,4-hexanediol; 
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1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

HI. heptane diol isomers including: 1,3-propanediol, 2-butyl-; 1,3-propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-(l-methylpropyl>; 1,3-propanediol, 2-(2- 
methylpropyl)-; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butancdiol, 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyl-; 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2,2-dimethyl-; 1,5- 
pentanediol, 2,3-dimethyI-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyI-, 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyl-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-, 2,3-hexanediol, 2-methyl-; 2,3-hexanediol, 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol; and/or 1,6-heptanediol; 
IV. octane diol isomers including: 1,3-propanediol, 2-(2-methyIbutyl>; 1,3- 
propanediol, 2-(l,l-dimethylpropyl)- 1,3-propanediol, 2-<l,2-dimethylpropyl>; 1,3- 
propanediol, 2-(l-ethylpropyl)-; 1,3-propanediol, 2-(l-methylbutyI)-; 1,3- 
propanediol, 2-(2,2-dimethylpropyl)-; 1,3-propanediol, 2-(3-methyIbutyl)-; 1,3- 
propanediol, 2-butyl-2-methyl-; 1,3-propanediol, 2-ethyl-2-isopropyl-, 1,3- 
propanediol, 2-ethyI-2-propyl-; 1,3-propanediol, 2-methyl-2-(l-methylpropyI)-; 1,3- 
propanediol, 2-methyl-2-(2-methylpropyI)-; 1,3-propanediol, 2-tertiary-butyl-2- 
methyl-; 1,3-butanediol, 2,2-diethyl-; 1,3-butanediol, 2-(l-methylpropyI)-; 1,3- 
butanediol, 2-butyl-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(l,l- 
dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl>-; 1,3-butanediol, 2-methyl-2- 
isopropyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyl- 
; 1,3-butanediol, 3-methyl-2-propyl-; 1,4-butanediol, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanediol, 2-{l-methylpropyl)-; 1,4-butanediol, 2-ethyl-2,3- 
dimethyl-; 1,4-butanediol, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(I,l- 
dimethyiethyi)-; 1,4-butanediol, 2-(2-methylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyl-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyl-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 

1.5- pentanediol, 2,2,4-trimethyl-; 1,5-pentancdi I, 2,3,3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 
1,3-pentanediol, 2-ethyl-2-methyl-; 1,3-pentanediol, 2-ethyl-3-inethyl-; 1,3- 
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pentanediol, 2-ethyl-4-methyls 1,3-pentanediol, 3-ethyl-2-methyl-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pcntanediol, 2-ethyl-3-methyl-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanediol, 3-ethyI-2-methyl-; 1,4-pentanediol, 3-ethyI-3-methyI-; 1,5- 
pentanediof, 2-ethyl-2-methyl-; 1,5-pentanediol, 2-ethyl-3-methyI-; 1,5-pentanediol, 
2-ethyl-4-methyl-, 1,5-pentanediol, 3-ethyl-3-methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyl-; 1,3 -pentanediol, 2-isopropyI-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
pentanediol, 2-isopropyl-; 2,4-pentanediol, 3-propyi-; 1,3-hexanediol, 2,2-dimethyl-; 
1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyI-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyi-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyl-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyl-; 1,6-hexanediol, 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyl-; 2,4-hexanediol, 2,4-dimethyl-, 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanediol, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5-hexanediol, 3,3-dimethyl-, 2,5-hexanediol, 3,4- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyI-; 1,5-hexanediol, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-, 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanedioI, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyl-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl-; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-; 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
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heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyl-; 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-mcthyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4- 
pentanediol, 3-tertiaiybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4- 
trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanediol, 
3,3,5-trimethyl-; 

VI. glyceryl ethers and/or di(hydroxyalkyl)ethers including: 1,2-propanediol, 3- 
(n-pentyloxy)-; 1,2-propanediol, 3-(2-pentyloxy)-; 1,2-propanediol, 3-(3-pentyIoxy>; 

1.2- propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso-amyIoxy)-; 1,2- 
propanediol, 3-(3-methyl-2-butyloxy)-; 1,2-propanediol, 3-{cydohexyloxy)-; 1,2- 
propanediol, 3-(l-cyclohex-l-enyloxy)s 1,3-propanediol, 2-(pentyloxy)-; 1,3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyloxy)-, 1,3-propanediol, 2- 
(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-(iso-amyloxy)-; 1,3-propanediol, 2-{3- 
methyl-2-butyloxy)-; 1,3-propanediol, 2-(cycIohexyloxy)-; 1,3-propanediol, 2-(l- 
cyclohex-l-enyloxy)-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2- 
propanediol, 3-(butyloxy)-, tetraethoxylated; 1 ,2-propanedioI, 3-(butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy>, hexaethoxylated; 1,2-propanediol, 
3-(butyloxy)- heptaethoxylated; 1,2-propanediol, 3-(butyloxy)-, octaethoxylated; 
and/or 1,2-propanediol, 3-(butyloxy)-, nonaethoxylated; 

VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-l,2-cyclobutanediol; 3-ethyI-4-methyM,2-cyclobutanediol, 3-propyl-t,2- 
cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; 1 -ethyl- 1,2-cyclopentanediol; 1,2- 
dimethyl- 1 ,2-cyclopentanediol; 1 ,4-dimethyl- 1 ,2-cyclopentanediol; 2,4, 5-trimethyl- 

1.3- cydopentanediol; 3,3-dimethyl-l,2-cyclopentanedioI; 3,4-dimethyl- 1,2- 
cyclopentanediol; 3,5-dimethyl-l,2-cyclopentanediol; 3-ethyI- 1,2-cyclopentanediol; 

4.4- dimethyl- 1,2-cyclopentanediol; 4-ethyl- 1 ,2-cyclopentanediol; 1,1- 
bis(hydroxymethyl)cyclohexane; l,2-bis(hydroxyinethyl)cyclohexane; 1,2-dimethyI- 
1 ,3-cyclohexanediol; 1 ,3-bis(hydroxymethyl)cyclohexane; 1,3-dimethyl- 1,3- 
cyclohexanediol; 1 ,6-dimethyl- 1 , 3-cyclohexanedioI; 1 -hydroxy-cyclohexaneethanol; 
1-hydroxy-cyclohexanemethanol; 1 -ethyl- 1,3-cyclohexanediol; 1 -methyl- 1,2- 
cyclohexanediol; 2,2-dimethyl- 1 ,3-cyclohexanediol; 2,3-dimethyl- 1 ,4- 
cydohexanediol; 2,4-dimethyl- 1 ,3-cyclohexanediol; 2,5-dimethyl- 1,3- 
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cyclohcxanediol; 2,6-dimethyH,4-cyclohexanediol; 2-ethyl-l,3-cyclohexanediol; 2- 
hydroxycyclohexanecthanol; 2-hydroxyethyl-l-cyclohexanol; 2- 

hydroxymethylcyclohexanol; 3-hydroxyethyl-l -cyclohexanol; 3- 

hydroxycyclohexaneethanol; 3-hydroxymethylcyclohexanol; 3-methyl- 1 ,2- 
cyclohexanedtol; 4,4-dimcthyl- 1 ,3-cyclohexanediol; 4,5-dimethyl- 1 ,3- 

cyclohcxanediol; 4,6-dimethyl-l,3-cycIohexanediol; 4-cthyl-l,3-cycIohexanediol; 4- 
hydroxyethyl-l-cyclohexanol; 4-hydroxymethylcyclohexanol; 4-methyl-l,2- 
cyclohexanediol; 5,5-dimethyl-I,3-cyclohexanediol; 5-ethyl-l,3-cyclohexanediol; 1,2- 
cycloheptanediol; 2-methyl- 1,3-cycloheptanedioI; 2-methyl- 1,4-cycIoheptanediol; 4- 
methyl-l,3-cycloheptanediol; 5-methyl-l,3-cycloheptanediol; 5-methyl-l,4- 
cycloheptanediol; 6-methyl-l,4-cycloheptanediol, ; 1,3-cyclooctanediol; 1,4- 
cyclooctanediol, 1,5-cyclooctanedioI; 1,2-cyclohexanediol, diethoxylate; 1,2- 
cyclobexanedio!, triethoxylate; 1,2-cyclohexanediol, tetraethoxylate; 1,2- 
cyclohexanediol, pentaethoxylate; 1,2-cyclohexanediol, hexaethoxylate; 1,2- 
cyclohexanediol, heptaethoxylate; 1,2-cyclohexanediol, octaethoxylate; 1,2- 
cyclohexanediol, nonaethoxyiate; 1,2-cyclohexanediol, monopropoxylate; 1,2- 
cyclohexanediol, monobutylenoxylate; 1,2-cyclohexanediol, dibutylenoxylate; and/or 
1,2-cyclohexanedioI, tributylenoxylate; and 

(b). the unsaturated alicyclic diols including: 1,2-cycIobutanediol, l-ethenyl-2-ethyI-; 
3-cyclobutene-l,2-diol, 1,2,3,4-tetramethyl-; 3-cyclobutene-l,2-dioI, 3,4-diethyl-, 3- 
cydobutene-i,2-diol, 3^1,1-dimethylethyI)-; 3-cyclobutene-l,2-diol, 3-butyl-; 1,2- 
cyclopentanediol, l,2-dimeth>i-4-inethyIene-; 1,2-cyclopentanedioI, i-ethyl-3- 
methylene-; 1,2-cyclopentanedioI, 4-(l-propenyl); 3-cyclopentene-l,2-dioI, i-ethyl-3- 
methyl-; 1,2-cydohexanedioi, i-ethenyl-; 1,2-cyclohexanedioI, l-methyl-3- 
methylene-; 1,2-cyclohexanediol, 1 -methyl-4-methyiene-; 1,2-cyclohexanediol, 3- 
ethenyl-; 1,2-cyclohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cyclohexene-l,2-diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyl-; 4- 
cyclohexene-I,2-diol, 4,5-dimethyl-; 3-cyclooctene-l,2-diol; 4-cyclooctene-l,2-diol; 
and/or 5-cyclooctene-l,2-diol; 
Vm, Alkoxylated derivatives of C3.8 diols including: 

1. 1,2-propanediol (C3) 2(Me-Ei 1^4); 1,2-propanediol (C3) PO4; 1,2- 
propanediol (C3) BOi; 1,2-propanediol, 2-methyi- (C4) (Mc-E^q); 1,2- 
propanediol, 2-methyI- (C4) 2(Me-Ei); 1,2-propanediol, 2-methyl- (C4) PO3; 1,2- 
propanediol, 2-methyl- (C4) n-BOi. 2 ; 1,3-propanediol (C3) 2(Me-E6_ 8 ); 1,3- 
propanediol (C3) P0 5 _6; 1,3-pr panediol, 2,2-diethyl- (C7) E1.7; 1,3-propanediol, 
2,2-diethyl- (C7) POi; 1,3-propanediol, 2,2-diethyl- (C7) n-BO^; 1,3-propanediol, 
2,2-dimethyl- (C5) 2(Me E]_ 2 ); 1,3-propanediol, 2,2-dimethyl- (C5) P03^; 1,3- 
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propanediol, 2-(l-methylpropyl)- (C7) E^; 1,3-propanediol, 2-(l-methylpropyl)- 
(C7) PO i; 1,3-propanediol, 2-(l-methylpropyI)- (C7) n-BOi_ 2 ; 1,3-propanediol, 2- 
(2-methyIpropyl)- (C7) Ei_ 7 ; 1,3-propanediol, 2-(2-methylpropyl)- (C7) PO i; 1,3- 
propanediol, 2-(2-methyipropyl> (C7) n-BO^; 1,3-propanediol, 2-ethyl- (C5) (Me 
Eo-10); 1,3-propanediol, 2-ethyl- (C5) 2(Me E^; 1,3-propanediol, 2-ethyl- (C5) 
P0 3 ; 1,3-propanediol, 2-ethyl- (C5) BO i; 1,3-propanediol, 2-ethyl-2-methyl- (C6) 
(Me E^); 1,3-propanediol, 2-ethyl-2-methyl- (C6) P0 2 ; 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) BO i; 1,3-propanediol, 2-isopropyl- (C6) (Me Ei^); 1,3-propanediol, 
2-isopropyl- (C6) P0 2 ; 1,3-propanediol, 2-isopropyl- (C6) BO i; 1,3-propanediol, 2- 
methyl- (C4) 2(Me E 2 . 5 ); 1,3-propanediol, 2-methyl- (C4) PO4.5; 1,3-propanediol, 
2-methyl- (C4) B0 2 ; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) E2.9; 1,3- 
propanediol, 2-mcthyl-2-isopropyl- (C7) PO i; 1,3-propanediol, 2-meUiyl-2- 
isopropyl- (C7) n-BO^; 1,3-propanediol, 2-methyl-2-propyl- (C7) E^jj, 1,3- 
propanediol, 2-methyl-2-propyl- (C7) PO i; 1,3-propanediol, 2- m ethyI-2-propyl- 
(C7) n-BOi. 2 ; 1,3-propanediol, 2-propyl- (C6) (Me E 1M4 ); 1,3-propanediol, 2- 
propyl- (C6) PC^; 1,3-propanediol, 2-propyl- (C6) BO^ 

2. 1,2-butanediol (C4) (Me E 2 .g); 1,2-butanediol (C4) P0 2 . 3 ; 1,2- 
butanediol (C4) BO i; 1,2-butanediol, 2,3-dimethyl- (C6) E^g; 1,2-butanediol, 2,3- 
dimethyl- (C6) BOt_ 2 ; 1,2-butanediol, 2-ethyl- (C6) E^; 1,2-butanediol, 2-ethyJ- 
(C6) BO i; 1,2-butanediol, 2-methyl- (C5) (Me E1.2); 1,2-butanediol, 2-methyl- (C5) 
PO i; 1,2-butanediol. 3,3-dimethyl- (C6) E^; 1,2-butanediol, 3,3-dimethyl- (C6) 
BO!. 2 ; 1,2-butanediol, 3-methyl- (C5) (Me E^); 1,2-butanediol, 3-methyl- (C5) 
PO; 1,3-butanediol (C4) 2(Me E n . 14 ), 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) B0 2 ; 1,3-butanediol, 2,2,3-trimethyl- (C7) (Me E^), 1,3-butanediol, 2,2,3- 
trimethyl- (C7) PO^; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 . 8 ); 1,3- 
butanediol, 2,2-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E 3 . 8 ); 
1,3-butanediol, 2,3-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2-ethyl- (C6) (Me E^); 
1,3-butanediol, 2-ethyl- (C6) P0 2 . 3 ; 1,3-butanediol, 2-ethyl- (C6) BO^ 1,3- 
butanediol, 2-ethyl-2-methyI- (C7) (Me Ej); 1,3-butanediol, 2-ethyl-2-methyl- (C7) 
PO i; 1,3-butanediol, 2-ethyl-2-methyl- (C7) n-B02_4; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me E]); 1,3-butanediol, 2-ethyl-3-methyl- (C7) POi; 1,3-butanediol, 
2-ethyl-3-methyl- (C7) n-B0 2 ^; 1,3-butanediol, 2-isopropyl- (C7) (Me Ej); 1,3- 
butanediol, 2-isopropyl- (C7) PO]; 1,3-butanediol, 2-isopropyl- (C7) n-BO^; 1,3- 
butanediol, 2-methyl- (C5) 2(Me Ei. 3 ); 1,3-butanediol, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E 2 _o; 1,3-butanediol, 2-propyl- (C7) POj; 1,3-butanediol, 

2- propyl- (C7) n-BOi_ 3 ; 1,3-butanediol, 3-methyl- (C5) 2(Me E^); 1,3-butanediol, 

3- methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 ^); 1,4-butanediol (C4) PO4.5; 
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1,4-butancdiol (C4) BO* 1,4-butanediol, 2,2,3-trimethyI- (C7) E 2 . 9 ; 1,4-butanediol, 
2,2,3-trimethyl- (C7) PO i; 1,4-butanediol, 2.2,3-trimcthyl- (C7) n-BO,_ 3 ; 1,4- 
butanediol, 2,2-dimethyl- (C6) (Me E,_g); 1,4-butanediol, 2,2-dimethyl- (C6) P0 2 ; 
1,4-butanediol, 2,2-dimethyl- (C6) BO i; 1,4-butanediol, 2,3-dimethyl- (C6) (Me E, ' 
6); 1,4-butanediol, 2.3 -dimethyl- (C6) PO* 1,4-butanediol, 2,3-dimethyl- (C6) BO, 
1,4-butanediol, 2-ethyl- (C6) (Me E 1M4 ); 1,4-butanediol, 2-ethyl- (C6) P0 2 ; 1,4-' 
butanediol, 2-ethyi- (C6) BO i; 1,4-butanediol, 2-ethyl-2-methyl- (C7) E, 7 ' 14- 
butanediol, 2-cthyl-2-methyl- (C7) PO i; 1,4-butanediol, 2-ethyI-2-meth y l- (C7) n- 
BO,_ 2 ; 1,4-butanediol, 2-ethyl-3-methyl- (C7) E,. 7 ; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) PO,; 1,4-butanediol, 2-ethyl-3-methyI- (C7) n.BOj. 2 ; 1,4-butanediol, 
2-isopropyl- (C7) E^y; 1,4-butanediol, 2-isopropyl- (C7) PO i; 1,4-butanediol 2- 
isopropyl- (C7) n-BO,_ 2 ; 1,4-butanediol, 2-methyl- (C5) (Me E^q); 1,4- 
butanediol, 2-methyl- (C5) 2(Me E,), 1,4-butanediol, 2-methyl- (C5) PO3 14- 
butanediol, 2-methyl- (C5) B0 i; 1,4-butanediol, 2-propyl- (C7) E,. 5 ; 1,4- 
butanediol, 2-propyl- (C7) n-BO,_ 2 ; 1,4-butanediol, 3-ethyM -methyl- (C7)E 2 ' 9 ; 
1,4-butanediol, 3-ethyl-l -methyl- (C7) PO,; 1,4-butanediol, 3-ethyl-l -methyl- (C7) 
n-BO,. 3 ; 2,3-butanediol (C4) (Me E^; 2,3-butanediol (C4) 2(Me Etf; 2,3- 
butanediol (C4) P0 3 ^,; 2,3-butanediol (C4) BO,; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) PO,; 2,3-butanediol, 2,3-dimethyl- (C6) 
BO,_ 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E,. 5 ); 2,3-butanediol, 2-methyl- (C5) 
2P02; 2,3-butanediol, 2-methyl- (C5) n-BOi; 2,3-butanediol, 2-methyl- (C5) BO,; 

3. 1,2-pentanediol (C5) E 3 . 10 ; 1,2-pentanediol, (C5) PO,; 1,2- 
pentanediol, (C5) n-BO^; 1,2-pentanediol, 2-methyl (C6) E,_ 3 ; 1,2-pentanediol, 2- 
methyl (C6) n-BO,; 1,2-pentanediol, 2-methyl (C6) BO,; 1,2-pentanediol, 3-metfiyl 
(C6) E,. 3 ; 1,2-pentanediol, 3-methyi (C6) n-BO,; 1,2-pentanediol, 3-methyl (C6) 
BO,; 1,2-pentanediol, 4-methy| (C6) E,_ 3 ; 1,2-pentanediol, 4-methyl (C6) n-BOj; 

1.2- pentanediol, 4-methyl (C6) BO,; 1,3-pentanediol (C5) 2(Me-E,_ 2 ); 1,3- 
pentanediol (C5) P0 3 ^; 1,3-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 2,2-dimethyl- (C7) PO i; 1,3-pentanediol, 2,2-dimethyl- (C7) n-B0 2 L,; 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-E,); 1,3-pentanediol, 2,3-dimethyl- (C7) 
PO,; 1,3-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-E,); 1,3-pentanediol, 2,4-dimethyl- (C7) PO,; 1,3-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,3-pentanediol, 2-ethyl- (C7) E 2 . 9 ; 1,3-pentanediol, 2- 
ethyl- (C7) PO,; 1,3-pentanediol, 2-ethyl- (C7) n-BO,. 3 ; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-E 1 _ 6 ); 1,3-pentanediol, 2-methyl- (C6) P02. 3 ; 1,3-pentanediol, 2- 
methyl- (C6) n-BO,; 1,3-pentanediol, 2-methyl- (C6) BO,; 1,3-pentanediol, 3,4- 
dimethyl- (C7) (Me-E,); 1,3-pentanediol, 3,4-dimethyl- (C7) PO,; l,3-p«itanediol, 
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3,4-dimethyl- (CI) n-B0 2 -4; l ? 3-pentanediol, 3 -methyl- (C6) 2(Me-Ei_6); 1,3- 
pentanediol, 3-methyl- (C6) PO2-3; 1,3-pentanediol, 3 -methyl- (C6) n-BOi; 1,3- 
pentanediol, 3-methyl- (C6) BOi; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 4,4-dimethyl- (C7) POj; 1,3-pentanediol, 4,4-dimethyl- (CI) 11-BO2-4; 

1.3- pentanediol, 4-methyl- (C6) 2(Me-Ei_g); 1,3-pentanediol, 4-methyl- (C6) PO2- 
3; 1,3-pentanediol, 4-methyl- (C6) BO]; 1,4-pentanediol, (C5) 2(Me-Ej_2); M- 
pentanediol (CS) P(>3_4; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ei); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POj; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B02-4; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,4-pentanediol, 2,3-dimethyl- (C7) n-B0 2 _4; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej), 1,4-pentanediol, 2,4-dimethyl- (C7) POi; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-B0 2 _4; 1,4-pentanediol, 2-methyl- (C6) (Me-Ej. 6 ), 1,4- 
pentanediol, 2-methyl- (C6) PO2.3; 1,4-pentanediol, 2-methyl- (C6) n-BOj; 1,4- 
pentanediol, 2-methyl- (C6) BOj; 1,4-pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 3,3-dimethyl- (C7) PO^; 1,4-pentanediol, 3,3-dimethyl- (C7) 11-BO2-4; 

1.4- pentanediol, 3,4-dimethyl- (C7) (Me-Ej), 1,4-pentanediol, 3,4-dimethyl- (C7) 
POj; 1,4-pentanediol, 3,4-dimethyl- (C7) n-BC>2-4; 1,4-pentanediol, 3-methyl- (C6) 
2(Me-Ej^); 1,4-pentanediol, 3-methyl- (C6) PO2-3, 1,4-pentanediol, 3-methyl- 
(C6) BOj; 1,4-pentanediol, 4-methyl- (C6) 2(Me-Ei_6)i 1,4-pentanediol, 4-methyl- 
(C6) PO2-3; 1,4-pentanediol, 4-methyl- (C6) BOi; 1,5-pentanediol, (C5) (Me-E4_ 
10); 1,5-pentanediol (C5) 2(Me-Ej); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 
2,2-dimethyl- (C7) E1.7; 1,5-pentanediol, 2,2-dimethyl- (CI) POj; 1,5-pentanediol, 
2,2-dimethyl- (C7) n-BOi. 2 ; 1,5-pentanediol, 2,3-dimethyl- (C7) E1.7; 1,5- 
pentanediol, 2,3-dimethyl- (C7) POj; 1,5-pentanediol, 2,3-dimethyl- (C7) n-BOj_2, 

1.5- pentanediol, 2,4-dimethyl- (C7) E]_7; 1,5-pentanediol, 2,4-dimethyl- (C7) POi, 
1,5-pentanediol, 2,4-dimethyl- (C7) n-BO]. 2 ; 1,5-pentanediol, 2-ethyI- (C7) Ej_5, 
1,5-pentanediol, 2-ethyl- (C7) n-BO^; 1,5-pentanediol, 2-methyl- (C6) (Me-En^ 
14); 1,5-pentanediol, 2-methyl- (C6) PO2; 1,5-pentanediol, 3,3-dimethyl- (C7) E\_i. 
1,5-pentanediol, 3,3-dimethyl- (C7) POi; 1,5-pentanediol, 3,3-dimethyl- (CI) n- 
BO1.2; 1,5-pentanediol, 3-methyl- (C6) (Me-En-14); 1,5-pentanediol, 3-methyl- 
(C6) PO2; 2,3-pentanediol, (C5) (Me-E^); 2,3-pentanediol, (C5) P02i 2,3- 
pentanediol, 2-methyl- (C6) E1.7; 2,3-pentanediol, 2-methyl- (C6) POj; 2,3- 
pentanediol, 2-methyl- (C6) n-BOi^i 2,3-pentanediol, 3-methyl- (C6) E1.7; 2,3- 
pentanediol, 3-methyl- (C6) POi; 2,3-pentanediol, 3-methyl- (C6) n-BO^; 2,3- 
pentanediol, 4-methyl- (C6) E1.7; 2,3-pentanediol, 4-methyl- (C6) PO]; 2,3- 
pentanediol, 4-methyl- (C6) n-BO^; 2,4-pentanediol, (C5) 2{Me-E 1 i_i4); 2,4- 
pentanediol (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-En.^); 2,4- 
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pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me-E n . 
14); 2,4-pentanediol, 2,4-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2-methyl- (C7) (Me- 
E5-10); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- (C7) 
(Me-Ell-M); 2,4-pentanediol, 3,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 3-methyl- 
(C6) (Me-E 5 _ 10 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 

4. 1,3-hexanediol (C6) (Me-E^); 1,3-hexanediol (C6) PO2; 1,3- 
hexanediol (C6) BOj; 1,3-hexanediol, 2-methyl- (C7) E2.9; 1,3-hexanediol, 2- 
methyl- (C7) POj; 1,3-hexanediol, 2-methyl- (C7) n-BOi.3; 1,3-hexanediol, 2- 
methyl- (C7) BO^ 1,3-hexanediol, 3-methyl- (C7) E2.9; 1,3-hexanediol, 3-methyl- 
(C7) PO!; 1,3-hexanediol, 3-methyl- (C7) n-BO^; 1,3-hexanediol, 4-methyl- (C7) 
E2.9; 1,3-hexanediol, 4-methyl- (C7) PC^; 1,3-hexanediol, 4-methyl- (C7) n-BOi_ 3 ; 
1,3-hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,3-hexanediol, 5-methyl- (C7) POi; 1,3- 
hexanediol, 5-methyl- (C7) n-BOi.3; M-hexanediol (C6) (Me-E^s); 1,4-hexanediol 
(C6) P0 2 ; 1,4-hexanediol (C6) BOj; 1,4-hexanediol, 2-methyl- (C7) E2.9; 1,4- 
hexanediol, 2-methyl- (C7) POi; 1,4-hexanediol, 2-methyl- (C7) n-BO^; 1,4- 
hexanediol, 3-methyl- (C7) E 2 . 9 ; 1,4-hexanediol, 3-methyl- (C7) POi; 1,4- 
hexanediol, 3-methyl- (C7) n-BO^; 1,4-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,4- 
hexanediol, 4-methyl- (C7) PO^ 1,4-hexanediol, 4-methyl- (C7) n-BOi_ 3 ; 1,4- 
hexanediol, 5-methyl- (C7) E2.9; 1,4-hexanediol, 5-methyl- (C7) POi; 1,4- 
hexanediol 5-methyl- (C7) n-BO^; 1,5-hexanedioI (C6) (Me-E^); 1,5-hexanediol 
(C6) P02; 1,5-hexanediol (C6) BOi; 1,5-hexanediol, 2-methyl- (C7) E 2 _9; 1,5- 
hexanediol, 2-methyl- (C7) POi; 1,5-hexanediol. 2-methyl- (C7) n-BO^; 1,5- 
hexanediol, 3-methyl- (C7) E2.9; 1,5-hexanediol, 3-methyl- (C7) POi; 1,5- 
hexanediol, 3-methyl- (C7) n-BO^; 1,5-hexanediol, 4-methyl- (C7) E 2 . 9 ; 1,5- 
hexanediol, 4-methyl- (C7) PO^ 1,5-hexanediol, 4-methyl- (C7) n-BO^; 1,5- 
hexanediol, 5-methyl- (C7) E 2 . 9 ; 1,5-hexanediol, 5-methyl- (C7) POj; 1,5- 
hexanediol, 5-methyl- (C7) n-BOi„ 3 ; 1,6-hexanediol (C6) (Me-Ej.^; 1 ,6-hexanedioI 
(C6) PO!_ 2 ; 1,6-hexanediol (C6) n-B0 4 ; 1,6-hexanediol, 2-methyl- (C7) Ei_ s ; 1,6- 
hexanediol, 2-methyl- (C7) n-BO^; 1,6-hexanediol, 3-methyl- (C7) E^s; 1,6- 
hexanediol, 3-methyl- (C7) n-BO^; 2,3-hexanediol (C6) E^; 2,3-hexanediol (C6) 
n-BOi; 2,3-hexanediol (C6) BOi; 2,4-hexanedioI (C6) (Me-E 3 . 8 ); 2,4-hexanediol 
(C6) PO3; 2,4-hexanediol, 2-methyl- (C7) (Me-Ej.2); 2,4-hexanediol 2-methyl- (C7) 
I*Oi_ 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-E^); 2,4-hexanediol 3-methyl- (C7) 
POi_ 2 ; 2,4-hexanediol, 4-methyl- (C7) (Me-E|. 2 ); 2,4-hexanediol 4-methyl- (C7) 
POi. 2 ; 2,4-hexanediol, 5-methyl- (C7) (Me-Ei_ 2 ); 2,4-hexanediol 5-methyl- (C7) 
POi_ 2 ; 2,5-hexanediol (C6) (Me-E 3 _g); 2,5-hexanediol (C6) PO3; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ei. 2 ); 2,5-hexanediol 2-methyl- (C7) PO^; 2,5-hexanediol, 3- 
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methyl- (C7) (Me-E^); 2,5-hexanediol 3-methyl- (C7) POi_ 2 ; 3,4-hexanediol (C6) 
EO1.5; 3,4-hexanediol (C6) n-BOi; 3,4-hexanediol (C6) BOi; 

5. 1,3-heptanediol (C7) E1.7; 1,3-heptanediol (C7) POi; 1,3- 
heptanediol (C7) fi-BO^; 1,4-heptanediol (C7) E1.7; 1,4-heptanediol (C7) PO^ 
1,4-heptanediol (C7) n-BOi_ 2 ; 1,5-heptanediol (C7) Ej.y; 1,5-heptanediol (C7) 
PO i; 1,5-heptanediol (C7) n-BO^; 1,6-heptanediol (C7) E^; 1,6-heptanedioI 
(C7) PC^; 1,6-heptanediol (C7) n-BOi_ 2 ; 1,7-heptanediol (C7) E^; 1,7- 
heptanediol (C7) n-BOj; 2,4-heptanediol (C7) E 3 . 10 ; 2,4-heptanediol (C7) (Me-Ej); 

2.4- heptanediol (C7) POj; 2,4-heptanediol (C7) n-B0 3 ; 2,5-heptanediol (C7) E 3 . 10 ; 

2.5- heptanediol (C7) (Me-Ej); 2,5-heptanediol (C7) PO|; 2,5-heptanediol (CI) n- 
BO3; 2,6-heptanediol (C7) E 3 . 10 ; 2,6-heptanediol (C7) (Me-Ej); 2,6-heptanediol 
(C7) POi; 2,6-heptanediol (C7) n-B0 3 ; 3,5-heptanediol (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ei); 3,5-heptanediol (C7) POi; 3,5-heptanediol (C7) n-B0 3 ; 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) PO^ 2,4-pentanediol, 
2,3,3-trimethyl- (C8) POi; 1,3-butanediol, 2,2-diethyl- (C8) E 2 _s; 2,4-hexanediol, 

2.3- dimethyl- (C8) E2.5; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 _5; 2,4-hexanediol, 

3.4- dimethyl- (C8) E 2 _5; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 _s; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 _s; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 _s; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 . 5 ; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BOi. 2 ; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BO!_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) ii-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BOj. 
2 ; 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BOi_ 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BOi_ 2 ; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BO!^; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BO^; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO^; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BO|. 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BOi_ 2 ; 3,5-heptanediol, 3-methyl- (C8) n-BOi_ 2 ; 
1,3-propanediol, 2-(l,2-dimethylpropyI)- (C8) n-BOi, 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BO i; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BOi; 1,4- 
butanediol, 3-methyI-2-isopr pyl- (C8) n-BOi; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOi; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOj; 1,4-pentanedioI, 2,2,4-trimethyl- (C8) n- 
BOi; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,3,4-trimethyl- 
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(C8) n-BOi; 1,4-pentanediol, 3,3,4-trimethyl- (C8) n-BOi; 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOi; 2,4-hexanediol, 4-ethyl- (C8) n-BO!; 2,4-heptanediol, 2- 
methyl- (C8) n-BOi; 2,4-heptanediol, 3-methyl- (C8) n-BO]; 2,4-heptanediol, 4- 
methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- (C8) n-BOj; 2,4-heptanediol, 6- 
methyl- (C8) n-BOj; 2,5-heptanediol, 2-methyl- (C8) n-BOi; 2,5-heptanediol, 3- 
methyl- (C8) n-BOi; 2,5-heptanediol, 4-methyl- (C8) n-BOi; 2,5-heptanediol, 5- 
tnethyl- (C8) n-BOi; 2,5-heptanediol, 6-methyl- (C8) n-BOi; 2,6-heptanedioI, 2- 
methyl- (C8) n-BO]; 2,6-heptanediol, 3-methyl- (C8) n-BOi; 2,6-heptanediol, 4- 
methyl- (C8) n-BOi; 3,5-heptanediol, 2-methyl- (C8) n-BOj; 1,3-propanediol, 2- 
(1,2-dimethylpropyl)- (C8) E^; 1,3-butanediol, 2-ethyl-2,3-dimethyl- (C8) E^; 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) Ei_ 3 ; 1,4-butanediol, 3-methyi-2- 
isopropyl- (C8) E1.3; 1,3-pentanediol, 2,2,3-trimethyl- (C8) E W ; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) E|_ 3 ; 1,3-pentanediol, 2,4,4-trimethyl- (C8) E^; 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E1.3; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E\.y, 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3,3-trimethyl- (C8) 
Ei. 3 ; 1,4-pentanediol, 2,3,4-trimethyl- (C8) Ei_ 3 ; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) Ej.3; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E1.3; 2,4-hexanediol, 4-ethyl- (C8) 
E l-3i 2,4-heptanediol, 2-methyl- (C8) E^; 2,4-heptanediol, 3-methyl- (C8) E1.3; 
2,4-heptanediol, 4-methyl- (C8) E1.3; 2,4-heptanediol, 5-methyl- (C8) Ex. 3 ; 2,4- 
heptanediol, 6-methyl- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) E^; 2,5- 
heptanediol, 3-methyl- (C8) E1.3; 2,5-heptanediol, 4-methyl- (C8) Ei_ 3 ; 2,5- 
heptanediol, 5-methyl- (C8) E1.3; 2,5-heptanediol, 6-methyl- (C8) E1.3; 2,6- 
heptanediol, 2-methyl- (C8) E1.3; 2,6-heptanediol, 3-methyl- (C8) Ej^; 2,6- 
heptanediol, 4-methyl- (C8) E1.3; and/or 3,5-heptanediol, 2-methyl- (C8) Ej_3 ; and 

7. mixtures thereof; 
DC. aromatic diols including: l-phenyl-I,2-ethanediol; 1 -phenyl- 1,2-propanediol, 
2-phenyl-l,2-propanediol; 3-phenyl- 1,2-propanediol; l-(3-methylphenyl)-l,3- 
propanediol; l-(4-methylphenyl)-l,3-propanediol; 2-methyl- 1 -phenyl- 1,3- 
propanediol; 1 -phenyl- 1 , 3 -butanedi ol , 3-phenyl- 1,3-butanediol; l-phenyl-1,4- 
butanediol; 2-phenyl-l,4-butanediol; and/or l-phenyl-2,3-butanediol; and 

X. mixtures thereof. 

40. The composition of any f Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 

1,3 -Propanediol, 2,2-di-2-propenyl-; 1,3-Propanediol, 2-(l-pentenyl)-; 1,3- 
Propanedi 1, 2-<2-methyl-2-propenyl>2-(2-propenyl)-; 1,3-Propanediol, 2-<3-methyl- 
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1- butenyl)-; 1,3-Propanediol, 2-(4-pentenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-methyl- 

2- propenyI)-; 1,3-Propanediol, 2-ethyl-2-(2-propenyI)-; 1,3-Propanediol, 2-methyl-2- 
(3-methyl-3-butenyl>; 1,3-Butanediol, 2,2-diallyl-; 1,3-Butanediol, 2-0-ethyl-l- 
propenyl)-; 1,3-Butanediol, 2-(2-butenyl)-2-methyIs 1,3-Butanediol, 2-(3-methyl-2- 
butenyl)-; 1,3-Butanediol, 2-ethyl-2-(2-propenyl)-; 1,3-Butanediol, 2-methyl-2-0- 
methyl-2-propenyl)-; 1,4-ButanedioI, 2,3-bisO-methylethylidene)-; 1,4-ButanedioI, 
2-(3-me%l-2-butenyl)-3-methylene-; 2-Butene-l,4-diol, 2-(l,l-dimethylpropyI)-; 2- 
Butene-l,4-diol, 2-0-methylpropyl)-; 2-Butene-l,4-diol, 2-butyl-; 1,3-Pentanediol, 
2-ethenyl-3-ethyl-; 1,3-Pentanediol, 2-ethenyl-4,4-dimethyl-; 1,4-Pentanediol, 3- 
methyl-2-(2-propenyI)-, 1,5-Pentanediol, 2-(l-propenyI)-; 1,5-Pentanediol, 2-(2- 
propenyl)-; 1,5-Pentanediol, 2-ethylidene-3-methyl-; 1,5-Pentanediol, 2-propyIidene-; 
2,4-Pentanediol, 3-ethylidene-2,4-dimethyl-; 4-Pentene-l,3-diol, 2-0,1- 
dimethyiethyl)-; 4-Pentene-l,3-diol, 2-ethyl-2,3-dimethyl-; 1,4-Hexanediol, 4-ethyl- 
2-methylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyl-; l,5-Hexadiene-3,4-diol, 5- 
ethyl-3-methyl-; 1,5-Hexanediol, 2-0-methylethenyI)-; 1,6-Hexanediol, 2-ethenyI-; 1- 
Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-; 2-Hexene-l,5- 
diol, 4-ethenyl-2,5-dimethyU; 3-Hexene-l,6-dioI, 2-ethenyl-2, 5 -dimethyl-; 3-Hexene- 
1,6-diol, 2-ethyl-; 3-Hexene-l,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-diol, 2,5- 
dimethyl-; 4-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-l,3-diol, 3-(2-propenyl)-; 5- 
Hexene-2,3-diol, 2,3 -dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2,3- 
diol, 3,5-dimethyl-; 5-Hexene-2,4-diol, 3-ethenyI-2,5-dimethyl-; 1,4-Heptanediol, 6- 
methyI-5-methylene-; l,5-Heptadiene-3,4-diol, 2,3-dimethyl-; l,5-Heptadiene-3,4- 
diol, 2,5-dimethyl-, l,5-Heptadiene-3,4-diol, 3,5-dimethyl-; 1,7-Heptanediol, 2,6- 
bis(methylene)-; 1,7-Heptanediol, 4-methylene-; l-Heptene-3,5-diol, 2,4-dimethyl-; 
l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5-diol, 3-ethenyl-5-methyl; 1- 
Heptene-3,5-dioI, 6,6-dimethyl-; 2,4-Heptadiene-2,6-diol, 4,6-dimethyl-; 2,5- 
Heptadiene-l,7-diol, 4,4-dimethyl-; 2,6-Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,5-diol, 5-ethyl-; 2-Heptene-l,7-diol, 2- 
methyl-; 3-Heptene-l,5-diol, 4,6-dimethyl-; 3-Heptene-l f 7-dioI, 3-methyl-6- 
methylene-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 3-Heptene-2,5-diol, 2,5-dimethyl-; 3- 
Heptene-2,6-diol, 2,6-dimethyl-; 3-Heptene-2,6-diol, 4,6-dimethyl-; 5-Heptene-l,3- 
diol, 2,4-dimethyl-; 5-Heptene-l,3-diol, 3,6-dimethyl-; 5-Heptene-l,4-diol, 2,6- 
dimethyl-; 5-Heptene-l,4-diol, 3,6-dimethyl-; 5-Heptene-2,4-diol, 2,3-dimethyl-; 6- 
Heptene-l,3-diol, 2,2-dimethyl-; 6-Heptene-l,4-diol, 4-(2-propenyl)-; 6-Heptene- 
1,4-diol, 5,6-dimethyl-; 6-Heptene-l,5-diol, 2,4-dimethyl-; 6-Heptene-l,5-diol, 2- 
ethylidene-6-methyl-; 6-Heptene-2,4-diol, 4-<2-propenyl)-; 6-Heptene-2,4-diol, 5,5- 
dimethyl-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-2,5-diol, 5-ethenyl-4- 
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methyl-; 1,3-Octanediol, 2-methylene-; l,6-Octadiene-3,5-diol, 2,6-dimethyl-; 1,6- 
Octadiene-3,5-diol, 3,7-dimethyl-; l,7-Octadiene-3,6-diol, 2,6-dimethyl-; 1,7- 
Octadiene-3,6-diol, 2,7-dimethyl-; l,7-Octadiene-3,6-diol, 3,6-dimethyl-; 1-Octene- 

3.6- diol, 3-ethenyI-; 2,4,6-Octatriene-l,8-diol, 2,7-dimethyl-; 2,4-Octadiene-l,7-diol, 

3.7- dimethyl-; 2,5-Octadiene-l,7-diol, 2,6-dimethyl-; 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-; 2,6-OcUdiene-I,4-diol, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-methyl-; 2,7-Octadiene-l,4-diol, 3,7-dimethyl-; 2,7-Octadiene-l,5-diol, 2,6- 
dimethyl-; 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-Hydroxylinalool); 2,7-Octadiene- 

1.6- dioI, 2,7-dimethyl-; 2-Octene-l,4-diol; 2-Octene-l,7-diol; 2-Octene-l,7-diol, 2- 
methyl-6-methylene-; 3,5-Octadiene-l,7-diol, 3,7-dimethyl-; 3,5-Octadiene-2,7-diol, 

2.7- dimethyl-; 3,5-Octanediol, 4-methylene-; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-; 
3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 3- 
Octene-l,5-diol, 4-methyl-; 3-Octene-l,5-dio1, 5-methyl-; 4,6-Octadiene-l,3-diol, 

2.2- dimethyl-; 4,7-Octadiene-2,3-diol, 2,6-dimethyl-; 4,7-Octadiene-2,6-diol, 2,6- 
dimethyl-; 4-Octene-l,6-dioI, 7-methyl-; 2,7-bis(methylene>; 2-methylene-; 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl-; 5,7-Octadiene-l,4-diol, 7-methyl-; 5-Octene-I,3- 
diol; 6-Octene-l,3-diol, 7-methyl-; 6-Octene-1.4-dioI, 7-methyl-; 6-Octene-l,5-diol; 

6- Octene-l,5-diol, 7-methyl-; 6-Octene-3,5-diol, 2-methyl-; 6-Octene-3,5-diol, 4- 
methyl-; 7-Octene-l,3-diol, 2-methyl-; 7-Octene-l,3-dioI, 4-methyl-; 7-Octene-l,3- 
diol, 7-methyl-; 7-Octene-l,5-diol; 7-Octene-l,6-diol; 7-Octene-l,6-diol, 5-methyl-; 

7- Octene-2,4-diol, 2-methyl-6-methyIene-; 7-Octenc-2,5-diol, 7-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6- 
Nonadiene-l,3-diol, 8-methyl-; 4-Nonene-2,8-diol; 6,8-Nonadiene-l,5-diol; 7- 
Nonene-2,4-diol; 8-Nonene-2,4-diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol; 
l,9-Decadiene-4,6-diol; and mixtures thereof. 

41. The composition of any of Claims 11-15 wherein said principal solvent is 
selected from the group consisting of: 

1.3- Butanediol, 2,2-diallyl-; 1,3-Butanediol, 2-(l -ethyl- 1-propenyl)-; 1,3-Butanediol, 
2-(2-butenyl)-2-methyl-; 1,3-Butanediol, 2-(3-methyl-2-butenyl)-; 1,3-Butanediol, 2- 
ethyl-2-<2-proDenyl>; 1,3-Butanediol, 2-methji-2-(l-methyI-2-propenyl)-; 1,4- 
Butancdiol, 2,3-bis(l-methylethyUdeneK 1,3-PentanedioI, 2-ethenyl-3-ethyl-; 1,3- 
Pentanediol, 2-ethenyl-4,4-dimethyl-; 1,4-Pentanediol, 3-methyl-2-(2-propenyl)-; 4- 
Pentene-l,3-diol, 2-(l,l-dimethylethyl)-; 4-Pentene-l,3-diol, 2-ethy1-2,3-dimethyl-; 

1.4- Hexanediol, 4-ethyl-2-methylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyl-; 1,5- 
Hexanediol, 2-(l-methylethenyl)-; 2-Hexene-I,5-diol, 4-ethenyl-2,5-dimethyl-; 1,4- 
Heptanediol, 6-methyl-5-methyIene-; 2,4-Heptadiene-2,6-diol, 4,6-dimethyl-; 2,6- 
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Heptadiene-l,4-diol, 2,5,5-trimethyl-; 2-Heptene-l,4-diol, 5,6-dimethyl-; 3-Heptene- 

1.5- diol, 4,6-dtmethyl-; 5-Heptene-l,3-diol, 2,4-dimethyl-; 5-Heptene-l,3-diol, 3,6- 
dimethyl-; 5-Heptene-l,4-diol, 2,6-dimethyl-; 5-Heptene-l,4-diol f 3,6-dimcthyl-; 6- 
Heptene-l,3-diol, 2,2-dimethyl-; 6-Heptene-l,4-diol, 5,6-dimethyl-; 6-Heptene-l,5- 
diol, 2,4-dimethyl-; 6-Heptene-l,5-diol, 2-ethylidene-6-methyl-; 6-Heptene-2,4-diol, 
4-(2-propenyl)-; l-Octene-3,6-diol, 3-ethenyl-; 2,4,6-Octatriene-l,8-diol, 2,7- 
dimethyl-; 2,5-Octadiene-l,7-diol, 2,6-dimethyl-, 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-; 2,6-Octadiene-l,4-dioi, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-methyl-; 2,7-Octadiene-l,4-diol, 3,7-dimethyl-; 2,7-Octadiene-l,5-dioI, 2,6- 
dimethyl-, 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-Hydroxylinalool); 2,7-Octadiene- 

1.6- diol, 2,7-dimethyl-; 2-Octene-l,7-diol, 2-methyl-6-methylene-; 3,5-Octadiene- 

2.7- diol, 2,7-dimethyl-; 3,5-Octanediol, 4-mcthyIene-; 3,7-Octadiene-l,6-diol, 2,6- 
dimethyl-; 4-Octene-l,8-diol, 2-methylene-; 6-Octene-3,5-dioI, 2-methyi-; 6-Octene- 
3,5-diol, 4-methyl-; 7-Octene-2,4-diol, 2-methyI-6-methylene-; 7-Octene-2,5-diol, 7- 
methyl-; 7-Octene-3,5-diol, 2-methyl-; l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3- 
Nonene-2,5-dioI; 4-Noncne-2,8-diol; 6,8-Nonadiene-l,5-dioI; 7-Nonene-2,4-diol; 8- 
Nonene-2,4-diol; 8-Nonene-2,5-diol; l,9-Decadiene-3,8-diol; l,9-Decadiene-4,6- 
diol; and mixtures thereof. 

42. The composition of any of Claims 11-15 wherein the softener active 
comprises up to about 20% of monoester compound in which m is 2 and one YR 1 is 
-OH, -N(R)H, or -C(0)OH 

43. The composition of any of Claims 11-15 wherein at iow water levels of from 
about 5% to about 15%, the softener active-to-principal solvent weight ratio is from 
about 55:45 to about 85:15; at water levels of from about 15% to about 70%, the 
softener active-to-principal solvent weight ratio is from about 45:55 to about 70:30; 
and at high water levels of from about 70% to about 80%, the softener active-to- 
principal solvent weight ratio is from about 30:70 to about 55:45. 

44. The composition of Claim 43 wherein at low water levels of from about 5% 
to about 15%, the softener active-to-principal solvent weight ratio is from about 
60:40 to about 80:20; at water levels of from about 15% to about 70%, the softener 
active-to-principal solvent weight ratio is from about 55:45 to about 70:30; and at 
high water levels of from about 70% to about 80%, the softener active-to-principal 
solvent weight ratio is from about 35:65 to about 45:55. 
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45. The composition of Claim 1 1 which is translucent or clear at 25°C, containing 
solvents other than principal solvent B., the amount of principal solvent B. being at 
least about 5% by weight of the composition, where the composition is not 
translucent or clear at 25°C in the absence of principal solvent B. 

46. The composition of any of Claims 1 1-15 which contains one, or more, of the 
following optional ingredients: 

(a) brightener at a level of from about 0.005% to about 5%; 

(b) dispersibility aid at a level of from about 2% to about 25%; 

(c) soil release agent at a level of from 0% to about 10%; 

(d) scum dispersant at a level of from about 2% to about 10%; 

(e) stabilizer selected from the group consisting of antioxidant, reducing agent, 
chelator, and mixtures thereof at a level of from 0% to about 2%; 

(0 bactericide at a level of from about 0.005% to about 5%; and 

(g) chelating agent in addition to any chelator in (e), at a level of from about 

0.5% to about 10%. 

47. A premix of the components of any of Claims 11-15 consisting essentially of: 
said biodegradable fabric softener active A.; said principal solvent B.; and optionally, 
said water soluble solvent C. 

48. An article of manufacture comprising the composition of Claim 11 in a clear 
bottle. 

49. The article of Claim 48 wherein the bottle has a slight blue tint, sufficient to 
compensate for any light yellow color of the composition. 

50. The article of Claim 49 wherein the bottle has an ultraviolet light absorber 
incorporated in the bottle wall to protect the composition. 

5 1 . Composition comprising: 

A from about 2% to about 80% of biodegradable fabric softener active 
selected from the group consisting of: 

1 . softener having the formula: 
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(Ri 4 Hn-NW-[(CH 2 )n-Y.R 1 l m 



r(-) 



0) 



wherein each R substituent is H, or a short chain Ci-C 6 alkyi or hydroxyalkyl group, 
benzyl, or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4; each Y is - 
0-(0)C-, -(R)N-(0)C-, -C(0)-N(RK or -C(0)-0-, the sum of carbons in each R 1 or 
YRl plus one when Y is -0-<0)C- or -<R)N-(0)C-, being C 6 -C 22 , but when one R 1 
or YR l sum is less than about 12, then the other R 1 or YR 1 sum is at least about 16, 
with each R l being a long chain hydrocarbyl, or substituted hydrocarbyl substituent, 
and for R x or YR 1 comprising a C15-C21 straight chain alkyi or alkylene group, the 
Iodine Value of a fatty acid which contains this R 1 group being from about 20 to 
about 140, and wherein the counterion, X", can be any softener-compatible anion, 
2. softener having the formula: 



R NWCH2CH 



-YR1 
CH 2 YR 1 



r(-) 



(2) 



wherein each Y, R, R 1 , and X^') have the same meanings as before; and 
3. mixtures thereof, 
B. less than about 40% by weight of the composition of principal alcohol 
solvent selected from the group consisting of: 
I. mono-ols including: 

a. n-propanol; and/or 

b. 2-butanol and/or 2-methyl-2-propanol; 

H hexane diol isomers including: 2,3-butanediol, 2, 3 -dimethyl-, 1,2-butanediol, 
2,3 -dimethyl-; 1,2-butanediol, 3,3-dimethyl-; 2,3-pentanediol, 2-methyl-; 2,3- 
pentanediol, 3-methyl-; 2,3-pentanediol, 4-methyl-; 2,3-hexanediol; 3,4-hexanediol; 
1,2-butanediol, 2-ethyl-; 1,2-pentanediol, 2-methyl-; 1,2-pentanediol, 3-methyl-; 1,2- 
pentanediol, 4-methyl-; and/or 1,2-hexanediol; 

m. heptane diol isomers including: 1,3-propanediol, 2-butyl-; 1,3 -propanediol, 
2,2-diethyl-; 1,3-propanediol, 2-(l-methyIpropyl)-; 1,3-propanediol, 2-(2- 
methylpr pyl>; 1,3-propanediol, 2-methyl-2-propyl-; 1,2-butanediol, 2,3,3-trimethyl- 
; 1,4-butanediol, 2-ethyl-2-methyl-; 1,4-butanedioI, 2-ethyl-3-methyl-; 1,4-butanediol, 
2-propyl-; 1,4-butanediol, 2-isopropyl-; 1,5-pentanediol, 2,2-dimethyl-; 1,5- 
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pentanediol, 2,3-dimethyl-; 1,5-pentanediol, 2,4-dimethyl-; 1,5-pentanediol, 3,3- 
dimethyl-; 2,3-pentanediol, 2,3-dimethyl-; 2,3-pentanediol, 2,4-dimethyl-; 2,3- 
pentanediol, 3,4-dimethyl-; 2,3-pentanediol, 4,4-dimethyl-; 3,4-pentanediol, 2,3- 
dimethyl-; 1,5-pentanediol, 2-ethyI-; 1,6-hexanediol, 2-methyl-; 1,6-hexanediol, 3- 
methyl-; 2,3-hexanediol, 2-methyl-; 2,3-hexanedioI. 3-methyl-; 2,3-hexanediol, 4- 
methyl-; 2,3-hexanediol, 5-methyl-; 3,4-hexanediol, 2-methyl-; 3,4-hexanediol, 3- 
methyl-; 1,3-heptanediol; 1,4-heptanediol; 1,5-heptanediol; and/or 1,6-heptanediol; 
IV. octane diol isomers including: 1,3-propanediol, 2-<2-methylbutyl)-; 1,3- 
propanediol, 2-(l,l-dimethylpropyl)- 1,3-propanediol, 2-(l,2-dimethylpropyl)-; 1,3- 
propanediol, 2-(l-ethyIpropyI)-; 1,3-propanediol, 2-{l-methyIbutyl)-; 1,3- 
propanediol, 2-{2,2-dimethylpropyI>; 1,3-propanediol, 2-(3-methyIbutyl>; 1,3- 
propanediol, 2-butyl-2-methyl-; 1,3-propanediol, 2-ethyl-2-isopropyl-; 1,3- 
propanediol, 2-ethyl-2-propyl-; 1,3-propanediol, 2-methyl-2-(l- m ethylpropyl)-; 1,3- 
propanediol, 2-methyl-2-(2-methylpropyI)-; 1,3-propanediol. 2-tertiary-butyl-2- 
methyl-; 1,3-butanediol, 2,2-diethyl-; 1,3-butanedioI, 2-(l-methylpropyI>; 1,3- 
butanediol, 2-butyl-; 1,3-butanediol, 2-ethyl-2,3-dimethyl-; 1,3-butanediol, 2-(I,l- 
dimethylethyl)-; 1,3-butanediol, 2-(2-methylpropyl)-; 1,3-butanediol, 2-methyl-2- 
isopropyl-; 1,3-butanediol, 2-methyl-2-propyl-; 1,3-butanediol, 3-methyl-2-isopropyI- 
; 1,3-butanediol, 3-methyI-2-propyl-; 1,4-butanedioI, 2,2-diethyl-; 1,4-butanediol, 2- 
methyl-2-propyl-; 1,4-butanediol, 2-(I-methylpropyl)-; 1,4-butanediol, 2-ethyl-2,3- 
dimethyl-, 1,4-butanedioi, 2-ethyl-3,3-dimethyl-; 1,4-butanediol, 2-(l,l- 
dimethylethyl)-; 1,4-butanediol, 2-(2-methylpropyl)-; 1,4-butanediol, 2-methyl-3- 
propyl-; 1,4-butanediol, 3-methyl-2-isopropyl-; 1,3-pentanediol, 2,2,3-trimethyI-; 

1.3- pentanediol, 2,2,4-trimethyl-; 1,3-pentanediol, 2,3,4-trimethyI-; 1,3-pentanediol, 
2,4,4-trimethyl-; 1,3-pentanediol, 3,4,4-trimethyl-; 1,4-pentanediol, 2,2,3-trimethyl-; 

1.4- pentanediol, 2,2,4-trimethyl-; 1,4-pentanediol, 2,3,3-trimethyl-; 1,4-pentanediol, 
2,3,4-trimethyl-; 1,4-pentanediol, 3,3,4-trimethyl-; 1,5-pentanediol, 2,2,3-trimethyl-; 

1.5- pentanediol, 2,2,4-trimethyl-; 1,5-pentanediol, 2,3.3-trimethyl-; 1,5-pentanediol, 
2,3,4-trimethyl-; 2,4-pentanediol, 2,3,3-trimethyl-; 2,4-pentanediol, 2,3,4-trimethyl-; 
1,3-pentanediol, 2-ethyI-2-inethyl-; 1,3-pentanediol, 2-cthyl-3-methyl-; 1,3- 
pentanediol, 2-ethyI-4-methyl-; 1,3-pentanediol, 3-ethyl-2-methyI-; 1,4-pentanediol, 
2-ethyl-2-methyl-; 1,4-pentanediol, 2-ethyl-3 -methyl-; 1,4-pentanediol, 2-ethyl-4- 
methyl-; 1,4-pentanediol, 3-ethyI-2-methyl-; 1,4-pentanediol, 3-ethyl-3-methyl-; 1,5- 
pentanediol, 2-ethyl-2-methyI-; 1,5-pentanediol, 2-ethyl-3-methyl-; 1,5-pentanediol, 
2-ethyW-methyl-; 1,5-pentanediol, 3 -ethyl-3 -methyl-; 2,4-pentanediol, 3-ethyl-2- 
methyi-; 1,3-pentanediol, 2-isopropyl-; 1,3-pentanediol, 2-propyl-; 1,4-pentanediol, 
2-isopropyl-; 1,4-pentanediol, 2-propyl-; 1,4-pentanediol, 3-isopropyl-; 1,5- 
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pentanediot, 2-isopropyl-; 2,4-pentanediol, 3-propyl-; 1,3-hexanediol, 2,2-dimethyl-; 
1,3-hexanediol, 2,3-dimethyl-; 1,3-hexanediol, 2,4-dimethyl-; 1,3-hexanediol, 2,5- 
dimethyl-; 1,3-hexanediol, 3,4-dimethyl-; 1,3-hexanediol, 3,5-dimethyl-; 1,3- 
hexanediol, 4,5-dimethyl-; 1,4-hexanediol, 2,2-dimethyl-; 1,4-hexanediol, 2,3- 
dimethyl-; 1,4-hexanediol, 2,4-dimethyl-; 1,4-hexanediol, 2,5-dimethyl-; 1,4- 
hexanediol, 3,3-dimethyl-; 1,4-hexanediol, 3,4-dimethyl-; 1,4-hexanediol, 3,5- 
dimethyl-; 1,3-hexanediol, 4,4-dimethyl-; 1,4-hexanediol, 4,5-dimethyl-; 1,4- 
hexanediol, 5,5-dimethyl-; 1,5-hexanediol, 2,2-dimethyl-; 1,5-hexanediol, 2,3- 
dimethyi-; 1,5-hexanediol, 2,4-dimethyl-; 1,5-hexanediol, 2,5-dimethyl-; 1,5- 
hexanediol, 3,3-dimethyl-; 1,5-hexanediol, 3,4-dimethyl-; 1,5-hexanediol, 3,5- 
dimethyl-; 1,5-hexanediol, 4,5-dimethyl-; 1,6-hexanediol, 2,2-dimethyl-; 1,6- 
hexanediol, 2,3-dimethyI-; 1,6-hexanediol. 2,4-dimethyl-; 1,6-hexanediol, 2,5- 
dimethyl-; 1,6-hexanediol, 3,3-dimethyl-; 1,6-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 2,3-dimethyI-; 2,4-hexanediol, 2,4-dimethyl-; 2,4-hexanediol, 2,5- 
dimethyl-; 2,4-hexanediol, 3,3-dimethyl-; 2,4-hexanediol, 3,4-dimethyl-; 2,4- 
hexanediol, 3,5-dimethyl-; 2,4-hexanediol, 4,5-dimethyl-; 2,4-hexanediol, 5,5- 
dimethyl-; 2,5-hexanedioI, 2,3-dimethyl-; 2,5-hexanediol, 2,4-dimethyl-; 2,5- 
hexanediol, 2,5-dimethyl-; 2,5-hexanediol, 3,3-dimethyl-; 2,5-hexanediol, 3,4- 
dimethyl-; 2,6-hexanediol, 3,3-dimethyl-; 1,3-hexanediol, 2-ethyl-; 1,3-hexanediol, 4- 
ethyl-; 1,4-hexanediol, 2-ethyl-; 1,4-hexanediol, 4-ethyl-; 1,5-hexanediol, 2-ethyl-; 
2,4-hexanediol, 3-ethyl-; 2,4-hexanediol, 4-ethyl-; 2,5-hexanediol, 3-ethyl-; 1,3- 
heptanediol, 2-methyl-; 1,3-heptanediol, 3-methyl-; 1,3-heptanediol, 4-methyl-; 1,3- 
heptanediol, 5-methyl-; 1,3-heptanediol, 6-methyI-; 1,4-heptanediol, 2-methyl-; 1,4- 
heptanediol, 3-methyl-; 1,4-heptanediol, 4-methyl-; 1,4-heptanediol, 5-methyl-; 1,4- 
heptanediol, 6-methyl-; 1,5-heptanediol, 2-methyl; 1,5-heptanediol, 3-methyl-; 1,5- 
heptanediol, 4-methyl-; 1,5-heptanediol, 5-methyl-; 1,5-heptanediol, 6-methyl-; 1,6- 
heptanediol, 2-methyl-; 1,6-heptanediol, 3-methyl-; 1,6-heptanediol, 4-methyl-; 1,6- 
heptanediol, 5-methyl-; 1,6-heptanediol, 6-methyl-; 2,4-heptanediol, 2-methyl-, 2,4- 
heptanediol, 3-methyl-; 2,4-heptanediol, 4-methyl-; 2,4-heptanediol, 5-methyl-; 2,4- 
heptanediol, 6-methyl-; 2,5-heptanediol, 2-methyl-; 2,5-heptanediol, 3-methyl-; 2,5- 
heptanediol, 4-methyl-; 2,5-heptanediol, 5-methyl-; 2,5-heptanediol, 6-methyJ-, 2,6- 
heptanediol, 2-methyl-; 2,6-heptanediol, 3-methyl-; 2,6-heptanediol, 4-methyl-; 3,4- 
heptanediol, 3-methyl-; 3,5-heptanediol, 2-methyl-; 3,5-heptanediol, 3-methyl-; 3,5- 
heptanediol, 4-methyl-; 2,4-octanediol; 2,5-octanediol; 2,6-octanediol; 2,7- 
octanediol; 3,5-octanediol; and/or 3,6-octanediol; 

V. nonane diol isomers including: 2,4-pentanediol, 2,3,3,4-tetramethyl-; 2,4- 
pentanediol, 3-tertiarybutyl-; 2,4-hexanediol, 2,5,5-trimethyl-; 2,4-hexanediol, 3,3,4- 
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trimethyl-; 2,4-hexanediol, 3,3,5-trimethyl-; 2,4-hexanediol, 3,5,5-trimethyl-; 2,4- 
hexanediol, 4,5,5-trimethyl-; 2,5-hexanediol, 3,3,4-trimethyl-; and/or 2,5-hexanedioI, 
3,3,5-trimethyl-; 

VI. glyceryl ethers and/or di(hydroxyalky!)ethers including: 1,2-propanediol, 3- 
(n-pentyloxy>; 1,2-propanediol, 3-{2-pentyloxy)-; 1,2-propanediol, 3-(3-pentyloxy)-; 
1,2-propanediol, 3-(2-methyl-l-butyloxy)-; 1,2-propanediol, 3-(iso-amyloxy)-; 1,2- 
propanediol, 3-(3-methyl-2-butyloxy)-, 1,2-propanediol, 3-(cyclohexyloxy)-; 1,2- 
propanediol, 3-(l-cyclohex-l-enyloxy)-; 1,3-propanediol, 2-<pentyloxy>; 1,3- 
propanediol, 2-(2-pentyloxy)-; 1,3-propanediol, 2-(3-pentyIoxy>; 1,3-propanediol, 2- 
(2-methyl-l-butyloxy)-; 1,3-propanediol, 2-{iso-amyloxy>, 1,3-propanediol, 2-(3- 
methyl-2-butyloxy)-; 1,3-propanediol, 2-(cyclohexyloxy)-; 1,3-propanediol, 2-(l- 
cyclohex-l-enyloxy)-; 1,2-propanediol, 3-(butyloxy)-, triethoxylated; 1,2- 
propanediol, 3-(butyloxyK tetraethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
pentaethoxylated; 1,2-propanediol, 3-(butyloxy>, hexaethoxylated; 1,2-propanediol, 
3-(butyloxy)-, heptaethoxylated; 1,2-propanediol, 3-(butyloxy>, octaethoxylated; 

1.2- propanediol, 3-(butyloxy)-, nonaethoxylated; 1,2-propanediol, 3-(butyloxy)-, 
monopropoxylated; 1,2-propanediol, 3-(butyloxy)-, dibutyleneoxylated; 1,2- 
propanediol, 3-{butyloxy)-, tributyleneoxyiated; 1,2-propanediol, 3-phenyloxy-; 1,2- 
propanediol, 3-benzyloxy-; 1,2-propanediol, 3-(2-phenylethyloxy)-; 1,2-propanediol, 
3-(l-phenyl-2-propanyloxy)-; 1,3-propanediol, 2-phenyloxy-; 1,3-propanediol, 2-(m- 
cresyloxy)-, 1,3-propanediol, 2-{p-cresyloxy)-; 1,3-propanediol, -benzyloxy-; 1,3- 
propanediol, 2-(2-phenylethyIoxy)-; 1,3-propanediol, 2-(l-phenylethyioxy)-; bis(2- 
hydroxybutyl)ether, and/or bis(2-hydroxycyclopentyI)ether 

VII. saturated and unsaturated alicyclic diols and their derivatives including: 
(a) the saturated diols and their derivatives, including: 

l-isopropyl-l,2-cyclobutanediol; 3-ethyI-4-methyl-l,2-cyclobutanediol; 3-propyI-l,2- 
cyclobutanediol; 3-isopropyl-l,2-cyclobutanediol; 1 -ethyl- 1,2-cyclopentanediol; 1,2- 
dimethyl- 1 ,2-cyclopentanediol, 1 ,4-dimethyl- 1 ,2-cyclopentanediol; 2,4,5-trimethyI- 

1 .3- cyclopentanediol; 3 , 3-dimethyl- 1 ,2-cyclopentanediol; 3,4-dimethyl- 1 ,2- 
cyclopentanediol; 3, 5-dimethyl- 1 ,2-cyclopentanediol; 3 -ethyl- 1 ,2-cyclopentanediol; 

4. 4- dimethyl-l ,2-cyclopentanediol; 4-ethyl- 1,2-cyclopentanediol; 1,1- 
bis(hydroxytnethyl)cyclohexane; 1 ,2-bis(hydroxymethyl)cyclohexane; 1 ,2-dimethyl- 
1,3-cyclohexanedi I; l,3-bis(hydroxymethyI)cycl hexane; l,3-dimethyl-l,3- 
cyclohexanediol; l,6-dimethyI-l,3-cyclohexanedioI; 1-hydroxy-cyclohexaneethanol; 
1 -hydroxy-cyclohexanemethanol; 1 -ethyl- 1,3-cycl hexanediol; I -methyl- 1,2- 
cyclohexanedi 1; 2,2-dimethyM,3-cyclohexanediol; 2,3-dimethyl-l,4- 
cyclohexanediot; 2,4-dimethyl-l ,3-cyclohexanediol; 2,5-dimethyl-l ,3- 
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cyclohexanediol; 2,6-dimethyl-l,4-cyclohexanediol; 2-ethyl-l,3-cyclohexanediol; 2- 
hydroxycyclohexaneethanol; 2-hydroxyethyl-l-cyclohexanol; 3 -hydroxy ethy 1-1- 
cyclohexanol; 3-hydroxycyclohexaneethanol; 3-hydroxymethyIcyclohexanol; 3- 
methyl-l,2-cyclohexanediol; 4,4-dimethyI-l,3-cyclohexanediol; 4,5-dimethyl-l,3- 
cyclohexanediol; 4,6-dimethyl-l,3-cyclohexanediol; 4-ethyl-l,3-cyclohexanedioI; 4- 
hydroxyethyM-cyclohexanol; 4-methyl-l,2-cyclohexanediol; 5,5-dimethyl-l,3- 
cyclohexancdiol; 5-cthyI-I,3-cyclohexanediol; 1,2-cycloheptanediol; 2-methyl- 1,3- 
cycloheptanedio!; 2-methyl- 1,4-cycloheptanediol; 4-methyl-l,3-cycloheptanediol; 5- 
methyl- 1 ,3-cycloheptanedioI; 5-methyI- 1 ,4-cycloheptanediol; 6-methyl- 1 ,4- 
cycloheptanediol; ; 1,3-cyclooctanediol; 1,4-cyclooctanediol; 1,5-cycIooctanediol, 

1.2- cyclohexanediol, diethoxylate; l,2-cyclohexanedioI t triethoxylate; 1,2- 
cyclohexanediol, tetraethoxylate; 1,2-cyclohexanediol, pentaethoxylate, 1,2- 
cyclohexanediol, hexaethoxylate; 1,2-cyclohexanediol, heptaethoxyiate; 1,2- 
cyclohexanediol, octaethoxylate; 1,2-cyclohexanediol, nonaethoxylate; 1,2- 
cyclohexanediol, monopropoxylate; 1,2-cyclohexanediol, monobutylenoxylate; 1,2- 
cyclohexanediol, dibutylenoxylate; and/or 1,2-cyclohexanediol, tributylenoxylate; and 
(b). the unsaturated alicyclic diols including: 1,2-cyclobutanediol, l-ethenyI-2-ethyl-; 
3-cyclobutene-l,2-diol 1,2,3,4-tetramethyl-; 3-cyclobutene-l,2-diol, 3,4-diethyl-; 3- 
cyclobutene-l,2-diol, 3-(l,l-dimethylethyl)-; 3-cyclobutene-l,2-diol, 3-butyl-; 1,2- 
cyclopentanediol, 1 ,2-dimethyl-4-tnethylene-; 1 ,2-cycIopentanediol, 1 -ethyl-3- 
methylene-; 1,2-cyclopentanediol, 4-(l-propenyl); 3-cyclopentene-l,2-diol, 1 -ethyl -3- 
methyl-; 1,2-cyclohexanediol, 1-ethenyl-; 1,2-cyclohexanediol, l-methyl-3- 
methylene-; 1,2-cyclohexanediol, l-methyl-4-methylene-; 1,2-cyclohexanediol, 3- 
ethenyl-; 1,2-cyclohexanediol, 4-ethenyl-; 3-cyclohexene-l,2-diol, 2,6-dimethyl-; 3- 
cyclohexene-i,2-diol, 6,6-dimethyl-; 4-cyclohexene-l,2-diol, 3,6-dimethyI-; 4- 
cyclohexene-i,2-diol, 4,5-dimethyl-; 3-cycIooctene-l,2-diol; 4-cyclooctene-l,2-dioI; 
and/or S-cyclooctene-l,2-diol; 

Vm. Alkoxylated derivatives of C3_g diols including: 

1. 1,2-propanediol (C3) 2(Me-E 1 _ 4 ); 1,2-propanediol (C3) PO4; 1,2- 
propanediol, 2-methyl- (C4) (Me-E 4 . 10 ); 1,2-propanediol, 2-methyl- (C4) 2(Me- 
Ej), 1,2-propanediol, 2-methyl- (C4) PO3; 1,2-propanediol, 2-methyl- (C4) BOj; 

1.3- propanediol (C3) 2(Me-E6-8)i 1,3-propanediol (C3) P05_g; 1,3-propanediol, 
2,2-diethyl- (C7) E1.7; 1,3-propanediol, 2,2-diethyl- (C7) POi; 1,3-propanediol, 
2,2-diethyl- (C7) n-BO^; 1,3-propanediol, 2,2-dimethyl- (C5) 2(Me Ei_ 2 ); U- 
propanediol, 2,2-dimethyl- (C5) PO3.4; 1,3-propanediol, 2-(l-methylpropyl)- (C7) 
E1.7; 1,3-propanediol, 2-(l-methylpropyl)- (C7) PO]; 1,3-propanediol, 2-<l- 
methylpropyl> (C7) n-BO^; 1,3-propanediol, 2-(2-methylpr pyl> (C7) Ej.y; 1,3- 
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propanediol, 2-(2-methylpropyI> (C7) PO i; 1,3-propanediol, 2-(2-methylpropyl)- 
(C7) n-BO^; 1,3-propanediol, 2-ethyl- (C5) (Me Eg.^); 1,3-propanediol, 2-ethyl- 
(C5) 2(Me Ei); 1,3-propanediol 2-ethyl- (C5) PO3; 1,3-propanediol, 2-ethyl-2- 
methyl- (C6) (Me E^); 1,3-propanediol, 2-ethyl-2-methyl- (C6) P0 2 ; 1,3- 
propanediol, 2-ethyl-2-methyl- (C6) BO i; 1,3-propanediol, 2-isopropyl- (C6) (Me 
El-6>; 1,3-propanediol, 2-isopropyl- (C6) P0 2 ; 1,3-propanediol, 2-isopropyl- (C6) 
BO i; 1,3-propanediol, 2-methyl- (C4) 2(Me E 2 . 5 ); 1,3-propanediol, 2-methyl- (C4) 
PO4.5; 1,3-propanediol, 2-methyl- (C4) B0 2 ; 1,3-propanediol, 2-methyI-2- 
isopropyl- (C7) E 2 . 9 ; 1,3-propanediol, 2-methyl-2-isopropyl- (C7) POi; 1,3- 
propanediol, 2-methyI-2-isopropyl- (C7) n-BO N3 ; 1,3-propanediol, 2-methyi-2- 
propyl- (C7) E^y; 1,3-propanediol, 2-methyl-2-propyl- (C7) PO i; 1,3-propanediol, 
2-methyl-2-propyI- (C7) n-BO,. 2 ; 1,3-propanediol, 2-propyl- (C6) (Me E^); 1,3- 
propanediol, 2-propyl- (C6) P0 2 ; 1,3-propanediol, 2-propyl- (C6) BOi; 

2. 1,2-butanediol (C4) (Me E 2 . 8 ); 1,2-butanediol (C4) P0 2 . 3 ; 1,2- 
butanediol (C4) BOi; 1,2-butanediol, 2,3-dimethyl- (C6) E^; 1,2-butanediol, 2,3- 
dimethyl- (C6) n-BO^; 1,2-butanediol, 2-ethyl- (C6) E,. 3 ; 1,2-butanediol 2-ethyl- 
(C6) n-BOi; 1,2-butanediol, 2-methyl- (C5) (Me E U2 ); 1,2-butanediol, 2-methyl- 
(C5) PO i; 1,2-butanediol, 3,3-dimethyl- (C6) E W ; 1,2-butanediol, 3,3-dimethyl- 
(C6) n-BO^; 1,2-butanediol, 3-methyl- (C5) (Me Ei.^; 1,2-butanediol, 3-methyl- 
(C5) PO r ; 1,3-butanedioI (C4) 2(Me E 3 ^); 1,3-butanediol (C4) PO5; 1,3-butanediol 
(C4) B0 2 ; 1,3-butanediol, 2,2,3-trimethyI- (C7) (Me E^); 1,3-butanediol, 2,2,3- 
trimethyl- (C7) POi_ 2 ; 1,3-butanediol, 2,2-dimethyl- (C6) (Me E 3 _g); 1,3- 
butanediol, 2,2-dimethyl- (C6) P0 3 ; 1,3-butanediol, 2,3-dimethyl- (C6) (Me E 3 .g); 
1,3-butanediol 2,3-dimethyl- (C6) P0 3 ; 1,3-butanediol 2-ethyl- (C6) (Me E^), 

1.3- butanediol 2-ethyl- (C6) PO^; 1,3-butanediol, 2-ethyl- (C6) BOi; 1,3- 
butanediol, 2-ethyI-2-methyl- (C7) (Me E\); 1,3-butanediol, 2-ethyl-2-methyI- (C7) 
PO!; 1,3-butanediol 2-ethyl-2-methyl- (C7) n-B0 2 ^; 1,3-butanediol, 2-ethyl-3- 
methyl- (C7) (Me E^; 1,3-butanediol 2-ethyl-3-methyI- (C7) PO^ 1,3-butanediol, 
2-ethyl-3 -methyl- (C7) n-B0 2 ^; 1,3-butanediol 2-isopropyl- (C7) (Me E^; 1,3- 
butanediol, 2-isopropyl- (C7) PO ]; 1,3-butanediol 2-isopropyl- (C7) n-BO^; 1,3- 
butanediol, 2-methyl- (C5) 2(Me E^); 1,3-butanediol, 2-methyl- (C5) PO4; 1,3- 
butanediol, 2-propyl- (C7) E 2 . 9 ; 1,3-butanediol 2-propyl- (C7) POi; 1,3-butanediol, 

2- propyl- (C7) n-BOi_ 3 ; 1,3-butanediol 3-methyl- (C5) 2(Me E^); 1,3-butanediol 

3- methyl- (C5) PO4; 1,4-butanediol (C4) 2(Me E 2 ^); 1,4-butanediol (C4) PO4.5; 

1.4- butanediol (C4) BOfc 1,4-butanediol 2,2,3-trimethyl- (C7) E 2 . 9 ; 1,4-butanediol, 
2,2,3-trimethyl- (C7) POj; 1,4-butanediol, 2,2,3-trimethyl- (C7) n-BOi_ 3 ; 1,4- 
butanediol, 2,2-dimethyl- (C6) (Me E^); 1,4-butanediol, 2,2-dimethyl- (C6) P0 2 ; 
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1,4-butanediol, 2,2-dimethyl- (C6) BOi; 1,4-butanediol, 2,3-dimethyl- (C6) (Me Ei_ 
6); 1,4-butanediol, 2,3-dimethyl- (C6) PO2; 1,4-butanediol, 2,3-dimethyl- (C6) BOi; 
1,4-butanediol, 2-ethyl- (C6) (Me E 1-4 ); 1,4-butanediol, 2-ethyl- (C6) PO2; 1,4- 
butanediol, 2-ethyl- (C6) BO^ 1,4-butanediol, 2-ethyl-2-methyl- (C7) E1.7; 1,4- 
butanediol, 2-ethyl-2-methyl- (C7) POi; 1,4-butanediol, 2-ethyl-2-methyl- (C7) n- 
BOi. 2 ; 1,4-butanediol, 2-ethyl-3-methyI- (C7) Ej.y; 1,4-butanediol, 2-ethyl-3- 
methyl- (C7) PO^ 1,4-butanediol, 2-ethyl-3-methyl- (C7) n-BOi.2; 1,4-butanediol, 
2-isopropyl- (C7) E\_r, 1,4-butanediol, 2-isopropyl- (C7) POi; 1,4-butanediol, 2- 
isopropyl- (C7) n-BO^; 1,4-butanediol, 2-methyl- (C5) (Me E 6 _ l0 ), 1,4- 
butanediol, 2-methyl- (C5) 2(Me E]); 1,4-butanediol, 2-methyl- (CS) PO3; 1,4- 
butanediol, 2-methyl- (CS) BO[; 1,4-butanediol, 2-propyl- (C7) E^s; 1,4- 
butanediol, 2-propyl- (C7) n-BO^; 1,4-butanediol, 3 -ethyl- 1 -methyl- (C7) E 2 _ 9 ; 
1,4-butanediol, 3-ethyl-l-methyl- <C7) POi; 1,4-butanediol, 3-ethyl-l -methyl- (C7) 
n-BO!. 3 ; 2,3-butanediol (C4) (Me E^q); 2,3-butanediol (C4) 2(Me Ei); 2,3- 
butanediol (C4)P0 3 _4; 2,3-butanediol (C4) BOi; 2,3-butanediol, 2,3-dimethyl- (C6) 
E3.9; 2,3-butanediol, 2,3-dimethyl- (C6) POi; 2,3-butanediol, 2,3-dimethyl- (C6) n- 
BO!. 3 ; 2,3-butanediol, 2-methyl- (C5) (Me E^s); 2,3-butanediol, 2-methyl- (C5) 
PO2; 2,3-butanediol, 2-methyl- (C5) BOi; 

3. 1,2-pentanediol (C5) E 3 _ 10 ; 1,2-pentanediol, (CS) PO lr 1,2- 
pentanediol, (C5) n-B0 2 . 3 ; 1,2-pentanediol, 2-methyl (C6) E^; 1,2-pentanediol. 2- 
methyl (C6) n-BOj; 1,2-pentanediol, 2-methyl (C6) BOj; 1,2-pentanediol, 3-methyl 
(C6) E!_ 3 ; 1,2-pentanediol, 3-methyl (C6) n-BOi; 1,2-pentanediol, 4-methyl (C6) 
El-3; 1,2-pentanediol, 4-methyl (C6) n-BOi; 1,3-pentanediol (CS) 2(Me-E\. 2 ), 1,3- 
pentanediol (C5) P0 3 ^; 1,3-pentanediol, 2,2-dimethyl- (CI) (Me-Ej); 1,3- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,3-pentanediol, 2,2-dimethyl- (C7) n-B0 2 ^; 

1.3- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,3-pentanediol, 2,3-dimethyl- (C7) 
POi; 1,3-pentanediol, 2,3-dimethyl- (C7) n-B0 2 _4; 1,3-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ej); 1,3-pentanediol, 2,4-dimethyl- (C7) POi; 1,3-pentanediol, 2,4- 
dimethyl- (C7) n-B0 2 ^; 1,3-pentanediol, 2-ethyl- (C7) E 2 . 9 ; 1,3-pentanediol, 2- 
ethyl- (C7) POj; 1,3-pentanediol, 2-ethyl- (C7) n-BO^; 1,3-pentanediol, 2-methyl- 
(C6) 2(Me-E 1 _ 6 ); 1,3-pentanediol, 2-methyl- (C6) P02_ 3 ; 1,3-pentanediol, 2- 
methyl- (C6) BO]; 1,3-pentanediol, 3,4-dimethyl- (C7) (Me-E]); 1,3-pentanediol, 

3.4- dimethyl- (C7) POi; 1,3-pentanediol, 3,4-dimethyl- (C7) n-B0 2 ^; 1,3- 
pentanediol, 3-mcthyl- (C6) (Me-Ei. 6 ); 1,3-pentanediol, 3-methyl- (C6) P0 2 . 3 ; 1,3- 
pentanediol, 3-methyl- (C6) BOi; 1,3-pentanediol, 4,4-dimethyl- (C7) (Me-Ej); 1,3- 
pentanediol, 4,4-dimethyl- (C7) POi; 1,3-pentanediol, 4,4-dimethyl- (C7) n-B02^; 
1,3-pentanediol, 4-methyl- (C6) (Me-E^); 1,3-pentanediol, 4-methyl- (C6) P0 2 . 3 ; 
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1.3- pentanediol, 4-methyl- (C6) BO lt 1,4-pentanediol, (C5) 2(Me-E 1 _ 2 ); 1,4- 
pentanediol (C5) P03^; 1,4-pentanediol, 2,2-dimethyl- (C7) (Me-Ej); 1,4- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,4-pentanediol, 2,2-dimethyl- (C7) n-B0 2 -4; 

1.4- pentanediol, 2,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 2,3-dimethyl- (C7) 
PC*!; 1,4-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,4-pentanediol, 2,4-dimethyl- 
(C7) (Me-Ei); 1,4-pentanediol, 2,4-dimethyl- (C7) POj; 1,4-pentanediol, 2,4- 
dimethyl- (C7) n-BO^; 1,4-pentanediol, 2-methyl- (C6) (Me-Ej^); 1,4- 
pentanediol, 2-methyl- (C6) PO^; 1,4-pentanediol, 2-methyl- (C6) BOi; 1,4- 
pentanediol, 3,3-dimethyl- (C7) (Me-Ej); 1,4-pentanediol, 3,3-dimethyl- (C7) POi; 

1.4- pentanediol, 3,3-dimethyl- (C7) n-B02-4; 1,4-pentanediol, 3,4-dimethyI- (C7) 
(Me-Ej); 1,4-pentanediol, 3,4-dimethyl- (C7) POj; 1,4-pentanediol, 3,4-dimethyl- 
(C7) n-BO^; 1,4-pentanediol, 3-methyl- (C6) 2(Me-Ei^); 1,4-pentanediol, 3- 
methyl- (C6) PO2-3; 1,4-pentanediol, 3-methyl- (C6) BOj; 1,4-pentanediol, 4- 
methyl- (C6) 2(Me-Ei^); 1,4-pentanediol, 4-methyl- (C6) P02_3; 1,4-pentanediol, 
4-methyl- (C6) BO]; 1,5-pentanediol, (C5) (Me-E4_ 10 ); 1,5-pentanediol (C5) 2(Me- 
E\); 1,5-pentanediol (C5) PO3; 1,5-pentanediol, 2,2-dimethyl- (C7) Ei_ 7 ; 1,5- 
pentanediol, 2,2-dimethyl- (C7) POi; 1,5-pentanediol, 2,2-dimethyl- (C7) n-BO^; 

1.5- pentanediol, 2,3-dimethyl- (C7) E^y; 1,5-pentanediol, 2,3-dimethyl- (C7) POj; 
1,5-pentanediol, 2,3-dimethyl- (C7) n-BO^; 1,5-pentanediol, 2,4-dimethyl- (C7) 
E!_ 7 ; 1,5-pentanediol, 2,4-dimethyl- (C7) POi; 1,5-pentanediol, 2,4-dimethyl- (C7) 
n-BO!. 2 ; 1,5-pentanediol, 2-ethyl- (C7) E^, 1,5-pentanediol, 2-ethyl- (C7) n-BOi. 
2 ; 1,5-pentanediol, 2-methyl- (C6) (Me-Ej^); 1,5-pentanediol, 2-methyl- (C6) PO^ 
1,5-pentanediol, 3,3-dimethyl- (C7) E\_-j; 1,5-pentanediol, 3,3-dimethyl- (C7) POi; 
1,5-pentanediol, 3,3-dimethyl- (C7) ii-BO^; 1,5-pentanediol, 3-methyl- (C6) (Me- 
E^); 1,5-pentanediol, 3-methyl- (C6) PC^; 2,3-pentanediol, (C5) (Me-Ei.3); 2,3- 
pentanediol, (C5) PC^; 2,3-pentanediol, 2-methyl- (C6) E1.7; 2,3-pentanediol, 2- 
methyl- (C6) POi; 2,3-pentanediol, 2-methyl- (C6) n-BOi_ 2 ; 2,3-pentanediol, 3- 
methyl- (C6) E^y; 2,3-pentanediol, 3-methyl- (C6) POi; 2,3-pentanediol, 3-methyl- 
(C6) n-BOi_ 2 ; 2,3-pentanediol, 4-methyl- (C6) E1.7; 2,3-pentanediol, 4-methyl- 
(C6) POi; 2,3-pentanediol, 4-methyl- (C6) n-BOi_ 2 ; 2,4-pentanedioI, (C5) 2(Me- 
Ei_4); 2,4-pentanedioI (C5) PO4; 2,4-pentanediol, 2,3-dimethyl- (C7) (Me-Ei_4>; 
2,4-pentanediol, 2,3-dimethyl- (C7) P0 2 ; 2,4-pentanediol, 2,4-dimethyl- (C7) (Me- 
Ei_4); 2,4-pentanediol, 2,4-dimethyl- (C7) PO^ 2,4-pentanediol, 2-methyl- (C7) 
(Me-E5.io); 2,4-pentanediol, 2-methyl- (C7) PO3; 2,4-pentanediol, 3,3-dimethyl- 
(C7) (Me-E 1-4 ); 2,4-pentanediol, 3,3-dimethyl- (C7) PC^; 2,4-pentanediol, 3- 
methyl- (C6) (Me-E5. 10 ); 2,4-pentanediol, 3-methyl- (C6) PO3; 
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4. 1,3-hexanediol (C6) (Me-Ei.5); 1,3-hexanediol (C6) P02, 1,3- 
hexanediol (C6) BOj; 1,3-hexanediol, 2-methyl- (C7) E2.9; 1,3-hexanediol, 2- 
methyl- (C7) POi; 1,3-hexanediol, 2-methyl- (C7) n-BC^jj; 1,3-hexanediol, 2- 
methyl- (C7) BOy; 1,3-hexanediol, 3-methyl- (C7) E 2 _o; 1,3-hexanediol, 3-methyl- 
(C7) PO^ 1,3-hexanediol, 3-methyl- (C7) n-BO^; 1,3-hexanediol, 4-methyl- (C7) 
E2-9; 1,3-hexanediol, 4-methyl- (C7) PO^ 1,3-hexanediol, 4-methyl- (C7) n-BOi_ 3 ; 

1.3- hexanediol, 5-methyl- (C7) E2-9; 1,3-hexanediol, 5-methyl- (C7) POj; 1,3- 
hexanediol, 5-methyl- (C7) n-BO!_ 3 ; 1,4-hexanediol (C6)(Me-Ei_ 5 ); 1,4-hexanediol 
(C6) PO2; 1,4-hexanediol (C6) BOi; 1,4-hexanediol, 2-methyl- (C7) E2.9; 1,4- 
hexanediol, 2-methyl- (C7) POi; 1,4-hexanediol, 2-methyl- (C7) n-BOi.3; 1,4- 
hexanediol, 3-methyl- (C7) E 2 _9; 1,4-hexanediol, 3-methyl- (C7) POj; 1,4- " 
hexanediol, 3-methyl- (C7) n-BO!_ 3 ; 1,4-hexanediol, 4-methyl- (C7) E2.9; 1,4- 
hexanediol, 4-methyl- (C7) PO^ 1,4-hexanediol, 4-methyl- (C7) n-BOi.3; 1,4- 
hexanediol, 5-methyl- (C7) E2.9; 1,4-hexanediol, 5-methyl- (C7) POi; 1,4- 
hexanediol, 5-methyl- (C7) n-BO!_ 3 ; 1,5-hexanediol (C6) (Me-E^s); 1,5-hexanediol 
(C6) PO2; 1,5-hexanediol (C6) BOi; 1,5-hexanediol, 2-methyl- (C7) E2.9; 1,5- 
hexanediol, 2-methyl- (C7) POi; 1,5-hexanediol, 2-methyl- (C7) n-BOi.3; 1,5- 
hexanediol, 3-methyl- (C7) E2.9; 1,5-hexanediol, 3-methyl- (C7) POi; 1,5- 
hexanediol, 3-methyl- (C7) n-BOi_ 3 ; 1,5-hexanediol, 4-methyl- (C7) E2.9; 1,5- 
hexanediol, 4-methyl- (C7) POj; 1,5-hexanediol. 4-methyl- (C7) n-BOi_ 3 ; 1,5- 
hexanediol, 5-methyl- (C7) E 2 _9, 1,5-hexanediol, 5-methyl- (C7) POj; 1,5- 
hexanediol, 5-methyl- (C7) n-BOj_ 3 ; 1,6-hexanediol ^(Me-E^); 1,6-hexanediol 
(C6) PO!. 2 ; 1,6-hexanediol (C6) 11-BO4; 1,6-hexanediol, 2-methyl- (C7) E^; 1,6- 
hexanediol, 2-methyl- (C7) n-BOi.2; 1,6-hexanediol, 3-methyl- (C7) E1.5; 1,6- 
hexanediol, 3-methyl- (C7) n-BOi. 2 ; 2,3-hexanediol (C6) E1.5; 2,3-hexanedioI (C6) 
n-BOi; 2,3-hexanediol (C6) BO t ; 2,4-hexanediol (C6) (Me-E 3 _g); 2,4-hexanediol 
(C6) POj; 2,4-hexanediol, 2-methyl- (C7) (Me-Ei. 2 ); 2,4-hexanediol 2-methyl- (C7) 
POi. 2 ; 2,4-hexanediol, 3-methyl- (C7) (Me-Ei_ 2 ); 2,4-hexanediol 3-methyl- (C7) 
PO1.2; 2,4-hexanediol, 4-methyl- (C7) (Me-Ei.2); 2,4-hexanediol 4-methyl- (C7) 
P 0 !^; 2,4-hexanediol, 5-methyl- (C7) (Me-Ej.2); 2,4-hexanediol 5-methyl- (C7) 
POi_ 2 ; 2,5-hexanediol (C6) (Me-E 3 _g); 2,5-hexanediol (C6) P0 3 ; 2,5-hexanediol, 2- 
methyl- (C7) (Me-Ej.2); 2,5-hexanediol 2-methyl- (C7) PO^; 2,5-hexanediol, 3- 
mcthyl- (C7) (Me-Ei_ 2 ); 2,5-hexanediol 3-methyl- (C7) POi_ 2 ; 3,4-hexanedioI (C6) 
EO1.5; 3,4-hexanediol (C6) it-BC^; 3,4-hexanediol (C6) BOi; 

5. 1,3-heptanediol (C7) E1.7; 1,3-heptanediol (C7) POi; 1,3- 
heptanediol (C7) H-BO1.2; 1,4-heptanediol (C7) E1.7; 1,4-heptanediol (C7) POj; 

1.4- heptanediol (C7) n-BOi.2; 1,5-heptanediol (C7) E1.7; 1,5-heptanediol (C7) 
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PO i; 1,5-heptanediol (C7) n-BO U2 ; 1,6-heptanediol (C7) E1.7; 1,6-heptanediol 
(C7) PO i; 1,6-heptanediol (C7) n-BO^; 1,7-heptanediol (C7) E u2 ; 1,7- 
heptanediol (C7) n-BO i; 2,4-heptanediol (C7) E 3 . 10 ; 2,4-heptanediol (C7) (Me-E^; 

2.4- heptanediol (C7) PO i; 2,4-heptanediol (C7) 11-BO3; 2,5-heptanediol (C7) E 3 . 10 ; 

2.5- heptanediol (C7) (Me-Ej); 2,5-heptanediol (C7) PO i; 2,5-heptanediol (C7) n- 
BO3; 2,6-heptanediol (C7) E 3 _ 10 ; 2,6-heptanediol (C7) (Me-E^; 2,6-heptanediol 
(C7) PO i; 2,6-heptanediol (C7) n-B0 3 ; 3,5-heptanediol (C7) E 3 . 10 ; 3,5-heptanediol 
(C7) (Me-Ei); 3,5-heptanediol (C7) PO i; 3,5-heptanediol (C7) n-BOj; 

6. 1,3-butanediol, 3-methyl-2-isopropyl- (C8) POi; 2,4-pentanediol, 
2,3,3-trimethyl- (C8) PO,; 1,3-butanediol, 2,2-diethyI- (C8) E 2 . 5 ; 2,4-hexanediol, 

2.3- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 2,4-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol] 

3.4- dimethyI- (C8) E 2 . 5 ; 2,4-hexanediol, 3,5-dimethyl- (C8) E 2 _ 5 ; 2,4-hexanediol, 

4.5- dimethyl- (C8) E 2 . 5 ; 2,4-hexanediol, 5,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

2.3- dimethyl- (C8) E 2 _ 5 ; 2,5-hexanediol, 2,4-dimethyl- (C8) E 2 . S ; 2,5-hexanediol, 
2,5-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 3,3-dimethyl- (C8) E 2 . 5 ; 2,5-hexanediol, 

3.4- dimethyl- (C8) E 2 . 5 ; 3,5-heptanediol, 3-methyl- (C8) E 2 . 5 ; 1,3-butanediol, 2,2- 
diethyl- (C8) n-BO!. 2 ; 2,4-hexanediol, 2,3-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 
2,4-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 2,5-dimethyl- (C8) n-BO!_ 2 ; 2,4- 
hexanediol, 3,3-dimethyl- (C8) n-BO^; 2,4-hexanediol, 3,4-dimethyl- (C8) n-BO!. 
2, 2,4-hexanediol, 3,5-dimethyl- (C8) n-BOi_ 2 ; 2,4-hexanediol, 4,5-dimethyl- (C8) 
n-BO!. 2 ; 2,4-hexanediol, 5,5-dimethyl-, n-BO^; 2,5-hexanediol, 2,3-dimethyl- 
(C8) n-BOi. 2 ; 2,5-hexanediol, 2,4-dimethyl- (C8) n-BO^; 2,5-hexanediol, 2,5- 
dimethyl- (C8) n-BO!. 2 ; 2,5-hexanediol, 3,3-dimethyl- (C8) n-BOi_ 2 ; 2,5- 
hexanediol, 3,4-dimethyl- (C8) n-BO^; 3,5-heptanediol 3-methyl- (C8) n-BO!^; 
1,3-propanediol, 2-(I,2-dimethyIpropyI> (C8) n-BO i; 1,3-butanediol, 2-ethyl-2,3- 
dimethyl- (C8) n-BOj; 1,3-butanediol, 2-methyl-2-isopropyl- (C8) n-BO]; 1,4- 
butanediol, 3-methyl-2-isopropyl- (C8) n-BO i; 1,3-pentanediol, 2,2,3-trimethyl- 
(C8) n-BOi; 1,3-pentanediol, 2,2,4-trimethyl- (C8) n-BOi; 1,3-pentanediol, 2,4,4- 
trimethyl- (C8) n-BOi; 1,3-pentanediol, 3,4,4-trimethyl- (C8) n-BOi; 1,4- 
pentanediol, 2,2,3-trimethyl- (C8) n-BOi; 1,4-pentanediol, 2,2,4-trimethyl- (C8) n- 
BO i; 1,4-pentanediol, 2,3,3-trimethyl- (C8) n-BOu 1,4-pentanediol, 2,3,4-trimethyl- 
(C8) n-BOj; 1,4-pentanedi I, 3,3,4-trimethyl- (C8) n-BO], 2,4-pentanediol, 2,3,4- 
trimethyl- (C8) n-BOi; 2,4-hexanediol, 4-ethyI- (C8) n-BOi; 2,4-heptanediol, 2- 
methyl- (C8) n-BOi; 2,4-heptanediol, 3-methyl- (C8) n-BOi; 2,4-heptanediol, 4- 
methyl- (C8) n-BOi; 2,4-heptanediol, 5-methyl- (C8) n-BOi; 2,4-heptanediol, 6- 
methyl- (C8) n-BO i; 2,5-heptanediol, 2-methyl- (C8) n-BOi; 2,5-heptanediol, 3- 
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methyl- (C8) n-BOi; 2,5-heptanediol, 4-methyl- (C8) n-BOi; 2,5-heptanediol, 5- 
methyl- (C8) n-BOi; 2,5-heptanediol, 6-methyl- (C8) n-BOi; 2,6-heptanediol, 2- 
methyl- (C8) n-BOi; 2,6-heptanediol, 3-methyl- (C8) n-BOi; 2,6-heptanediol, 4- 
methyl- (C8) n-BOi; 3,5-heptanediol 2-methyl- (C8) n-BO!; 1,3-propanediol, 2- 
(l,2-dimethylpropyl>- (C8) E^, 1,3-butanediol, 2-ethyl-2,3-dimethyI- (C8) E w ; 

1.3- butanediol, 2-methyl-2-isopropyl- (C8) E u y 3 1,4-butanediol, 3-methyI-2- 
isopropyl- (C8) E]_ 3 ; 1,3-pentanediol, 2,2,3 -trimethyl- (C8) E1.3; 1,3-pentanediol, 
2,2,4-trimethyl- (C8) E^i 1,3-pentanediol, 2,4,4-trimethyI- (C8) E u3i 1,3- 
pentanediol, 3,4,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,2,3-trimethyl- (C8) E^; 

1.4- pentanediol, 2,2,4-trimethyl- (C8) E^; 1,4-pentanediol, 2,3, 3 -trimethyl- (C8) 
E l-3; 1,4-pentanediol, 2,3,4-trimethyl- (C8) E]. 3 ; 1,4-pentanediol, 3,3,4-trimethyl- 
(C8) E1.3; 2,4-pentanediol, 2,3,4-trimethyl- (C8) E^, 2,4-hexanediol, 4-ethyl- (C8) 
E l-3i 2,4-heptanediol, 2-methyl- (C8) E^; 2,4-heptanediol, 3-methyl- (C8) E^; 
2,4-heptanediol, 4-methyl- (C8) E^; 2,4-heptanediol, 5-methyl- (C8) E^; 2,4- 
heptanediol, 6-methyI- (C8) E^; 2,5-heptanediol, 2-methyl- (C8) Ej. 3 ; 2,5- 
heptanediol, 3-methyl- (C8) E W ; 2,5-heptanediol, 4-methyl- (C8) E^; 2,5- 
heptanediol, 5-methyl- (C8) Ei_ 3 ; 2,5-heptanediol, 6-methyl- (C8) E^; 2,6- 
heptanediol, 2-methyl- (C8) Ej. 3 ; 2,6-heptanediol, 3-methyl- (C8) Ej. 3 ; 2,6- 
heptanediol, 4-methyl- (C8) E^ 3 ; and/or 3,5-heptanediol, 2-methyl- (C8) E^; and 

7. mixtures thereof, 
EX. aromatic diols including: l-phenyl-l,2-ethanedioI; 1 -phenyl- 1,2-propanediol; 
2-phenyl- 1,2-propanediol; 3-phenyl- 1,2-propanediol; 1 -(3-methylphenyl)- 1 ,3- 
propanediol; M4-methylphenyI> 1,3-propanediol; 2-methyl-l -phenyl-1,3- 
propanediol; 1 -phenyl- 1 ,3-butanediol; 3-phenyl- 1 ,3 -butanediol; 1 -phenyl- 1 ,4- 
butanediol; 2-phenyI-l,4-butanediol; and/or l-phenyl-2,3-butanediol; 
X. solvents which have a ClogP value of from about 0.15 to about 0.64 and are 
homology or analogs, of the above structures where one, or more, CH2 groups are 
added while, for each CH2 group added, two hydrogen atoms are removed from 
adjacent carbon atoms in the molecule to form one carbon-carbon double bond, thus 
holding the number of hydrogen atoms in the molecule constant, including the 
following: 

1,3-PropanedioI, 2,2-di-2-propenyl-; 1,3-Propanediol, 2-(l-pentenyl)-; 1,3- 
Propanediol, 2-(2-methyl-2-propenyl>2-(2-propenyI)-; 1,3-Propanediol, 2-(3-methyl- 

1- butenyl)-; 1,3-Propanediol, 2-(4-pentenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-methyl- 

2- propenyl)-; 1,3-Propanediol, 2-ethyl-2-(2-propenyl)-; 1,3-Propanedi 1, 2-methyl-2- 
(3-methyl-3-butenyl)-; 1,3-Butanediol, 2,2-diallyl-; 1,3 -Butanediol, 2-(l-ethyl-l- 
propenyl)-; 1,3-Butanediol, 2-(2-butenyl>2-methyl-; 1,3-Butanediol, 2-(3-methyI-2- 
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butenyl)-; 1,3-Butanediol, 2-ethyl-2-(2-propenyI>; 1,3-Butanediol, 2-methyl-2-(l- 
methyl-2-propenyI)-; 1,4-Butanediol, 2,3-bisO-methylethylidene)-; 1,4-Butanediol 
^-O-methyl^-butcny^-methylcn^; 2-Butene-l,4-diol, 2-0,1-dimethylpropyl)-; 2- 
Butene-l,4-diol, 2-<l-methylpropyI)-; 2-Butene-l,4-diol, 2-butyl-; 1,3-Pentanediol, 
2-ethenyl-3-cthyl-; 1,3-Pentanediol, 2-ethenyl-4,4-dimethyl-; 1,4-Pentanediol 3- 
methyl-^-propenyl)-; 1,5-Pentanediol, 2-d-propenyl)-; 1,5-Pentanediol, 2-(2- 
Propenyl)-; 1,5-Pentanediol, 2-ethyUdene-3- m ethyl- ; 1,5-Pentanediol, 2-propyiidene- 
2,4-Pentanediol, 3-ethyUdene-2,4-dime%l-; 4-Pentene-l,3-dioI 2-(l 1- 
dunethylethylK 4-Pentene-l,3-diol, 2-ethyl-2,3-dimethyl- ; 1,4-HexanedioI, 4-ethyl- 
2-raethylene-; l,5-Hexadiene-3,4-diol, 2,3,5-trimethyI-; l,5-Hexadiene-3,4-diol 5- 
tthyl-3-methyl-; 1,5-HexanedioI, 2-(l- m ethylethenyl)-; 1,6-Hexanediol, 2-ethenyI- 1- 
Hexene-3,4-diol, 5,5-dimethyl-; l-Hexene-3,4-diol, 5,5-dimethyl-; 2-Hexene-l' 5- 
d,ol 4-ethenyI-2,5-dimethyl-; 3-Hexene-l,6-diol, 2-ethenyl-2,5-dimethyl-; 3-Hexene- 
1,6-d.ol, 2-ethyl-; 3-Hexene-l,6-diol, 3,4-dimethyl-; 4-Hexene-2,3-dioI 2 5- 
dunethyl-; 4-Hexene-2,3-dio[, 3,4-dimethyl-; 5-Hexene-l,3-diol, 3-(2-pr 0 penyl)-- 5- 
Hexene-2,3-dioI, 2,3-dimethyl-; 5-Hexene-2,3-diol, 3,4-dimethyl-; 5-Hexene-2 3- 
3,5-dimethy!-; 5-Hexene-2,4-diol, 3-ethenyl-2,5-dimethyl-; 1,4-Heptanediol 6- 
methyl-5-methylene-; l,5-Heptadiene-3,4-diol, 2,3-dimethyl-; l,5-Heptadiene-3 4- 
diol, 2,5-dunethyl-; l,5-Heptadiene-3,4-diol, 3,5-dimethyI-; 1,7-Heptanediol, 2 6- 
b.s(methyleneH 1,7-Heptanediol, 4-methylene-; l-Heptene-3,5-diol 2,4-dimethyl- 
l-Heptene-3,5-diol, 2,6-dimethyl-; l-Heptene-3,5-diol, 3-ethenyl-5-methyl 1- 
Heptene-3,5-dioI, 6,6-dimethyl-; 2,4-Heptadiene-2,6-diol, 4,6-dimethyJ- 2 5- 
Heptadiene-l,7-dioI, 4,4-dimethyI-; 2,6-Heptadiene-I,4-diol, 2,5,5-trimethyI- 2- 
Heptene-l,4-diol, 5,6-dimethyl-; 2-Heptene-l,5-diol, 5-ethyl-; 2-Heptene-l,7-diol 2- 
methyl-; 3-Heptene-l,5-diol, dimethyl-; 3-Heptene-l,7-dioI, 3-methyl-6- 
methylene-; 3-Heptene-2,5-diol, 2,4-dimethyl-; 3-Heptene-2,5-diol, 2,5-dimethyI- 3- 
Heptene-2,6-dioI, 2,6-dimethyl-; 3-Heptene-2,6-diol, 4,6-dimethyl-; 5-Heptene-i 3- 
diol, 2,4-dimethyl-; 5-Heptene-l,3-diol, 3,6-dimethyl-; 5-Heptene-l,4-diol, 2 6- 
dimethyl-; 5-Heptene-l,4-diol, 3,6-dimethyl-; 5-Heptene-2,4*iiol, 2,3-dimethyl- 6- 
Heptene-l,3-diol, 2,2-dimethyl-; 6-Heptene-l,4-diol, 4-(2-propenyI)-; 6-Heptene- 
1,4-diol, 5,6-dimethyl-; 6-Heptene-l,5-diol, 2,4-dimethyl-; 6-Heptene-l,5-diol 2- 
ethyUdene-6-methyl-; 6-Heptene-2,4-diol, 4-(2-p rop enyI)-; 6-Heptene-2,4-diol, 5,5- 
dimethyl-; 6-Heptene-2,5-diol, 4,6-dimethyl-; 6-Heptene-2,5-diol, 5-ethenyW- 
methyl-; 1,3-Octanediol, 2-methylene-; l,6-Octadiene-3,5-diol, 2,6-dimethyI-; 1,6- 
Octadiene-3,5-diol, 3,7-dimethyl-; l,7-Octadiene-3,6-dioI, 2,6^dimethyl-; ' 17- 
Octadiene-3,6-dioI, 2,7-dimethyl-; l,7-Octadiene-3,6-diol, 3,6-dimethyl-; 1-Octene- 
3,6-diol, 3-ethenyl-; 2,4,6-Octatriene-l,8-dioI, 2,7-dimethyl-; 2,4-Octadiene-l,7-diol 
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3,7-dimethyl-; 2,5-Octadiene-l,7-diol, 2,6-dimethyl-; 2,5-Octadiene-l,7-diol, 3,7- 
dimethyl-, 2,6-Octadiene-l,4-diol, 3,7-dimethyl- (Rosiridol); 2,6-Octadiene-l,8-diol, 
2-mcthyI-; 2,7-Octadiene-l,4-diol, 3,7-dimethyl-, 2,7-Octadiene-l,5-diol, 2,6- 
dimethyl-, 2,7-Octadiene-l,6-diol, 2,6-dimethyl- (8-Hydroxylinaiool), 2,7-Octadiene- 

1.6- diol, 2,7-dimethyl-; 2-Octene-l,4-diol; 2-Octene-I,7-diol; 2-Octene-l,7-diol, 2- 
methyl-6-methylene-; 3,5-Octadiene-l,7-diol, 3,7-dimethyl-; 3,5-Octadiene-2,7-diol, 

2.7- dimethyl-; 3,5-Octanediol, 4-methylene-; 3,7-Octadiene-l,6-diol, 2,6-dimethyl-, 
3,7-Octadiene-2,5-diol, 2,7-dimethyl-; 3,7-Octadiene-2,6-diol, 2,6-dimethyl-; 3- 
Octene-l T 5-diol, 4-methyl-; 3-Octene-l,5-diol, 5-methyl-; 4,6-Octadiene-l,3-diol, 
2,2-dimethyl-; 4,7-Octadiene-2,3-diol, 2,6-dimethyl-; 4,7-Octadiene-2,6-diol, 2,6- 
dimethyl-; 4-Octene-l,6-dioI, 7-methyl-; 2,7-bis(methylene)-; 2-methylene-; 5,7- 
Octadiene-l,4-diol, 2,7-dimethyl-; 5,7-Octadiene-l,4-dioI, 7-methyl-; 5-Octene-l,3- 
diol; 6-Octene- 1,3 -diol, 7-methyl-; 6-Octene-l,4-diol, 7-methyl-; 6-Oaene-l,5-diol; 

6- Octene-l,5-diol, 7-methyl-; 6-Octene-3,5-diol, 2-methyl-; 6-Octene-3,5-diol, 4- 
methyl-; 7-Octene-l,3-diol, 2-methyl-; 7-Octene-l,3-diol, 4-methyl-; 7-Octene-l,3- 
diol, 7-methyl-; 7-Octene-l,5-diol; 7-Octene-l,6-diol; 7-Octene-l,6-dioI, 5-methyl-; 

7- Octene-2,4-diol, 2-methyl-6-methylene-; 7-Octene-2,5-diol, 7-methyl-; 7-Octene- 
3,5-diol, 2-methyl-; l-Nonene-3,5-diol; l-Nonene-3,7-diol; 3-Nonene-2,5-diol; 4,6- 
Nonadiene- 1,3 -diol, 8-methyl-; 4-Nonene-2,8-diol; 6,8-Nonadiene-l,5-diol; 7- 
Nonene-2,4-dioI; 8-Nonene-2,4-diol; 8-Nonene-2 f 5-diol, l,9-Decadiene-3 T 8-diol; 
and/or l,9-Decadiene-4,6-diol; and 

XI. mixtures thereof said principal solvent containing insufficient amounts of 
solvents selected from the group consisting of: 2,2,4-trimethyl-l,3-pentane diol; the 
ethoxylate, diethoxylate, or thethoxylate derivatives of 2,2,4-tnmethyl- 1 ,3-pentane 
diol; and/or 2-ethylhexyl-I,3-diol, to provide an aqueous stable product; 

C. optionally, but preferably, an effective amount, sufficient to improve clarity, 
of low molecular weight water soluble solvents like ethanol, isopropanol, propylene 
glycol, 1,3-propanediol, propylene carbonate, etc., said water soluble solvents being 
at a level that will not form clear compositions by themselves; 

D. optionally, but preferably, an effective amount to improve clarity, of water 
soluble calcium and/or magnesium salt, preferably chloride; and 

E. the balance being water. 

52. A composition according to Claim 51 wherein said principal solvent B. is 
present at an effective amount, but less than the amount required to achieve stability 
and the composition is made stable by addition of another solvent that is itself 
inoperable to achieve stability. 
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53. The process of making a clear fabric softening composition using the premix 
of Claim 47 and adding said premix to a water seat comprising water; acid to create a 
pH of from about 1.5 to about 5; and, optionally, an effective amount of water 
soluble calcium and/or magnesium salt. 

54. The process of making a solvent mixture of Claim 6 comprising the 
condensation of butyraldehyde, isobutyraldehyde and/or methyl ethyl ketone (2- 
butanone), so long as the level of butyraldehyde, or isobutyraldehyde is less than 
about 95% of the reaction mixture, in the presence of highly alkaline catalyst 
followed by conversion by hydrogenation 

55. The process of Claim 54 wherein the level of butyraldehyde, or 
isobutyraldehyde is less than about 85% of the reaction mixture. 

56. The process of Claim 54 wherein the level of butyraldehyde, or 
isobutyraldehyde is less than about 80% of the reaction mixture. 



57. The mixture prepared by the process of Claim 54. 



